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priced at 1 Bakelit Binding ‘ost Strip ‘on —— Condenser 
Complete blue-prints and ip 1 00 


35 feet Hook-up Wire 
1 Kit consisting of 3 Hazeltine 
Licensed Neutroformers & 


no 
eS 
S 
a 


OUR GUARANTEE 


Every article exactly 
as represented. Every 
article is tested before 
shipping. Complete sat- 
isfaction guaranteed or 
money will be cheer- 
fully refunded. 


COMPLETE PARTS 
FOR 


Two Stage 
Amplifier 


with Thordarson or Col- 
umbia Transformers; with 


wiring Singras $20.90 


COMPLETE PARTS 
FOR 
Ultra Audion 
10fube Set... $8.95 


with drilled panel and wir- 
ing diagram. 


COMPLETE PARTS FOR 
Reinartz 


tiite'set $10.45 
ois”. 27.55 


COMPLETE PARTS 
FOR 8-TUBE 


2 23-Plate Bremen Tully or 2 Bakelite 6-ohm Rheostats 
papi Low Con- 2 Bakelite 


SUPER-HETERODYNE 


1 Multicord cable for connect- 
e! 30-0 ing es 
1 Bakelite Potentiometer, 400 4 7x30x: Drilled Bakelite 
Pan 


dense 
1 Inter 
. Remier bs ee in Carter Double Clreuit, Jack 


ae Seayeeeny Trans- 1 


Randolph Special 
Headphones 


_ 2.95 


darson Transformer 
2 Double Circuit Jacks 
2 3in. Bakelite Dials. 


RANDOLPH RADIO CORPORATION 
159 N. Union Ave. Dept. 275 Chicago, Hlinois 


COMPLETE PARTS FOR 3-TUBE 


1 
1 Dubilier 1 mfd. Condenser -up Wire 
1 Remier’ "OF Columbia Tuned 1 .006 Mica Condenser by * 3 eee 
Cireuit Transformer 1 0005 Mica Condenser and 3 Dan § 75 
1 | Spamal Oscillator Coupler megobm Grid Leak 24 volt C 
& Batslite Sockets to Binding Posts +4 
ake T 
I ja A.F. 1 .00025 Mica Condenser Complete wiring 4: ms, base 
7" “eee 7 sere is ees 1 Bakelite Terminal Strip for Board layout, blue-prints 
1 Connecticut Filament Switch B Posts ctions. 
H MP 
Easy to Build Your Own Radio Set COMPLETE 
All complete parts for sets on this onsist of standard 
advertised guaranteed parts and. include drtiled * bakelite 5-Tube 
ae oe wiring diagrams Bn set CO! —e ae r rove d 
verythi teed bs nnn 2 
tation charges paid id. Don’t forget! ro enuine mp 
parts used. Lack. of apace Goce ne does not permit us f itemize * individual Cockaday 
parts, but you are oy ‘od money-back guarantee = 2 
Our Service Division is behind you Receiving 
BIG MONEY SAVING Set 
RADIO CATALOG mw caupled 
oe omens radio— rs. 
taint . ae on pal . 
supplies Lo parts for se’ mplete sets, etc., also a L an recoded 1 Cockaday Coll 
of very jatest information on ry ‘aitterent circuits, complete ot of of . M. Cockaday. 
broades stations, and other valuable, up-to-the-minute radio Including drilled 2 23-Plate Hy-Grade Cond. 
a - our name and and address on a card or letter. We will panel and wiring dia- 1 Bakelite Rheostat, 6 ohm. 
sen complete, 
2 Bakelite Rheostat, 30 ohm. 
Free Service Department 3 Bakelite Sockets 
— oe will help you solve all your radio problems, > 65 1 ~ ratio Columbia or Thor- 
and furnish up-to-date information on set construction, opera- darson Transformer 
tion and improvement. This service is free to cur customers. 1 Single Circuit Jack 
1 low ratio Columbia or Thor- 


Cockaday Receiving Set 


1 Grid Leak and Mica Cond. 

7 Switch Points. 2 stops. 

1 Bakelite Binding Post Strip 
7 Binding Posts 

1 bi in. Drilled Bakelite 


L switch mats 1 9°» 


PS ove blue-printsand wiring 
diagrams. 


—s 
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RADIO NEWS READERS’ BUREAU 


Time and Postage Saver 


N every issue of RADIO NEWS 

you undoubtedly see numerous 
articles advertised about which you 
would like to have further information. 
To sit down and write an individual 
letter to each of these respective con- 
cerns, regarding the article on which 
you desire information, would be quite 
a task. 


As a special service to our readers, we 
will write the letters for you, thus sav- 
ing your time and money. 


Just write the names of the products 
about which you want information, and 
to avoid error the addresses of the man- 
ufacturers, on the coupon below and 
mail it to us. 


Vv 


= ie, NR PRIS ie ee 


If the advertiser requires any money or 
stamps to be sent to pay the mailing 
charges on his catalogue or descriptive 
literature, please be sure to enclose the 
correct amount with the coupon. 


We will transmit to the various adver- 
tisers your request for information on 
their products. 


This service will appear regularly 
every month on this same page in 
RADIO NEWS. 


If there is any Manufacturer not ad- 
vertising in this month’s issue of 
RADIO NEWS, from whom you 
would like to receive literature, write 
his name, address and the product in 
the special section of the coupon below. 


READERS’ SERVICE BUREAU, 
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y. 


RN- 


Please advise the firms listed below that I would like to receive detailed information on their product as 
advertised tm the 2 issue of RADIO NEWS. 


1-25 


= DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS 


NAME ADDRESS 
(Street — City — State) 


List here specific article on 
which you wish literature. 


If Catalogue 
of complete 
line is want- 
ed, check in 
this column 


{= DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS 


Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue, 


ADDRESS 
NAME (Street — City — State) 


Your own name here 


Address .... 
Chap itiiinccs ccetee ce 


If you are dealer 
check here. 


Se ee eee State .... 


Re 
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I am averaging anywhere from $75 
to $150 a month more than I was 
making before enrolling with you, 
I would not consider $10,000 too 
much for the course. 
(signed) . N. Long, 
120 N. Main 8t., 
Greensburg, Pa, 


“No sooner had I received my dis- 

charge (as a buck private) than I 

opened a radio shop of my own, 

I earned over $3500 in 1 year. I 

wouldn’t have missed the N. R. I. 
course for a million dollars.’’ 
John P. Zinno, 

Corona, L. I. 


1119 


Before I enrolled with you I was 
making $15 a week on a farm. Now 
I earn from $2,080 to $4,420 a year. 
And the work is a hundred times 
easier than before. Since graduat- 
ing a little over a year ago, I have 
earned almost $4,000 and I believe 
the course will be worth at least 
$100,000 to me. 

(signed) Geo, A. Adams, 

Route 1, Box 10, Tamaqua, Pa. 


TI can very easily make double the 
amount of money now than before I 
enrolled with you. Yvuur course has 
benefited me approximately $3,000 
over and above what I would have 
earned had I not taken it. 


T. Winder, 
731 Bedford Av. Grand Junction,Col. 


Prepare Yourself For Radio 
— the New Profession 


Many N.R.I. Graduates Now Earning From 
$50°2° to $2002°2 a Week 


open to ambitious men today. 


ieee biggest, best-paying field 
Thousands needed at once for 


pleasant, interesting jobs. High 
Pay—Short Hours. No experience 
required. Learn in your spare 


time. 

Here is work that is fascinating, new 
and easy—an industry which is growing 
more rapidly than any other in the world 
today—an industry that offers you the 
chance of a lifetime to “get in on the 
ground floor” and make big money. 
Right now, thousands of trained men are 
needed in all branches of the business. 
Radio operators, radio engineers, sales- 
men, mechanics and Radio executives are 
scarce and receive wonderful pay. Are 
you going to shut your eyes to this golden 
opportunity when there is a quick, easy 
way to get one of these splendid posi- 
tions ? 

You can train for this “big money” field 
right in your own home—in your spare 
time. No matter how little you know 
about electricity or Radio, the National 
Radio Institute—the biggest and best school 
of its kind in the world—will guarantee. to 
give you a thorough Radio training in a 
few short months. : 


Salaries Doubled and 
Tripled 


Since the National Radio Institute was 
founded in 1914 over 15,000 men and young 
men have taken this short-cut to Success 
in Radio. They are enthusiastic about this 
wonderful Course. 


E. W. Barnes, Norfolk, Va., writes: 
“During my spare time, I make about as 
much repairing radio sets and building them 
as my regular salary.” 

In a letter from Arthur Ruse of To- 
ronto we read that he has doubled his 
income since mastering Radio and that he 
earns from $50 to $100 a month in: his 
spare time. 

This page contains only a few of the 


thousands of letters we receive from suc- 


cessful graduates. Hardly a week goes by 
without our receiving urgent calls for our 
graduates. “We need the services of a com- 
petent Radio Engineer.” 

“We want men 
with executive 


Send Today for Free Book and 
Special Short-time Offer 


Don’t rely on this announcement for a 
true picture of the opportunities in Radio 
Simply mail the coupon and we will send 
you a big free book “Rich Rewards in 
Radio,” which will show you actual proof 
of the big money being made by our grad- 
uates today.* It will describe the course in 
full detail, it will tell you just how much 
you can earn in this fascinating profession. 
Best of all, you will get the details of our 
Special Reduced rate which is being,offered 
for a short time. So, 
mail fhe coupon now! 


ability in addition 
to radio knowl- 
edge to become 
our local manag- 
ers.” “We require 
the services of 
several resident 
demonstrators” — 
these are just a 
few small indica- 
tions of the great 
variety of oppor- 
tunities open to 
our graduates. 

This is the ab- 
solutely complete 
Radio Course now 
being offered 
which qualifies 
you for a Govern- 
ment First Class 
Commercial Li- 
cense and really 
gets you the big- 
ger naying jobs in 
Radio. 


aries were 
once, in whatever 
time you can spare, 
so that you will be 
able to qualify for 
the position you want 
when the time comes. 
Only an hour or so 
every evening will 
quickly prepare you 
for radio—a profes- 
sion you cannot fail 
to find fascinating 
and pleasant. Don’t 
handicap yourself; 
start at once and ad- 
vance with the 
others. 


Study In Your Spare 
Time 


This is the time to go into radio. 
Big opportunities are now open in 
every branch of the work, and sal- 
i never so 
thing to do is to begin studying at 


Make this your lucky 
day! 


The National 
Radio Institute 


TI 
- Dept. 13CB, Washington, D.C. 


high. 


"See eeee ee Si aQ eae ae ane ee ee 


The National Radio Institute, 
Dept. 13CB, Washington, D. C. 


I am interested in radio as a profession. 
You may send me, free and without obliga- 
tion, your interesting book, “Rich Rewards in 
Radio,” all information about your spare time, 
home-study plan and about your free employ- 
ant service. Also, the details of your Special 

er. 


WOME S. cccvkcHeucsbececevastiuss Agtctxs 
Street 


PoRePORPEP EP EE EPEC ES CeCe eee eee) 


Clty otic eWb be iee reduces. Hee ¢ ONO ias soba 
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one ee ewe 


il 


in dealing with us. 
houses. 


We have many thousands of customers all over the world. You take no risk 
We are one of the oldest and most reliable radio supply 
“Rapio News” guarantees our reliability. Let us serve you and save 
money for you. All orders shipped same day received. 


COCKADAY CIRCUIT 


é are 


pv) ame i p| 


5873 Complete parts, 1 tube set..$10.25 
5874 Complete parts, 3 tube set.. 18.75 
A very selective set thet will tune out even 
nearby stations. A favorite circuit with 
many builders. One tube set has 7x14 pan- 


el, 3 tube 7x21. Panels are drilled for 
easy assembly. Instructions furnished for 
assembly. 


IMPROVED COCKADAY CIRCUIT 
5875 Complete parts for 5 tube set. .$48.65 
This is the latest model Cockaday circuit 
with resistance coupled amplifier. Green 
silk coil wound on bakelite tubing, highest 


grade ground rotor loss condenser and 
best grade parts throughout. 7x24 panel 
drilled ready to mount parts. Complete 


with instructions for assembling. 


ERLA REFLEX CIRCUITS 


5876 Complete parts, 1 tube set. .$21.50 
5877 Complete parts, 2 tube set.. 31.95 
5878 Complete parts, 3 tube set.. 38.90 
These circuits have opened a new field in 
radio. One tube does the work of three in 
an ordinary set, two equal to four, three 
equal five, Crystal detector improves qual- 
ity of reproduction, preserving the full 
mellow tones of the original. Easily han- 
died, will bring in distance well. All 
parts are genuine Erla exactly as specified 
in Erla circuits. Panels are drilled for 
easy assembly. One tube set has 6x7 
panel, two tube 7x14, three tube 7x18. 


AMBASSADOR CIRCUIT 


Complete parts for 3 tube set $20.95 
A three circuit set that is very selective 
and sensitive and brings in tant sta- 
tions with excellent volume. Genuine Am- 
bassador tuning coil wound throughout with 
Litz wire permits sharp tuning. Simple 
to build and operate. Genuine bakelite 
panel, size 7x18, drilled ready to mount 


5 TUBE HAZELTINE NEUTRODYNE CIRCUIT 
my 3858 Complete set parts, 

mahogany finished cabinet ..... 
All the parts needed to build this 
circuit which is the leader of all cir- 
cuits . Tunes thru interference. 
Easy to find stations once they have 
been located. Brings in distant sta- 
tions on the loud speaker in clear pure 
tones with wonderful volume. ssen- 
tial parts licensed under Hazeltine pa- 
tents. Genuine bakelite panel 7x2ix 
Complete instructions furnished for assembling 


3/16” drilled ready to mount parts. 
and wiring. With these parts you can easiiy build a high grade set at low cost. Note 
that all our prices are prepaid. zs 


TUNED RADIO FREQUENCY UNIT 
853 Each...........-$2.75 
Three fOr .eccccccece fe 
Consists of radio frequency 
transformer wound on bake- 
lite tubing and high grade 
variable condenser. For use in tuned 
radio frequency circuits. Usually used in 
sets of three. Condenser shaft %” diam. 
BALANCING CONDENSERS 

5854 Pair.......0.0+++-700 


Sold in pairs for neutralizing the capacity 
in two-stage radio frequency circuits. 


-— 


LICENSED NEUTRODYNE PARTS 


——g 1852 Licensed Neutro- 
dyne Kit ......$14.95 
Includes three licensed 
Neutroformers, neu- 
trodons, panel layout, 
template and book 
instructions for build- 


rts 
@ neutrodyne set can be 
built at low cost. 


fine results. 


The greatest radio 

value ever offered 

A five-tube radio frequency set that brings in the distant stations 
on the loud speaker. All the volume you could want with the finest 
tone quality, clear and sweet. Careful designing with big quantity 
production make our low price possible. Only the finest quality mate- 
rials used throughout. New style efficient low loss condensers and 
transformers. Bakelite panel size 7x18 in. Hand hogany finish 
cabinet. Neat convenient dials. We can recommend this set for either 
city or country use. Will not reradiate and will bring in stations 
from coast to coast. No set aproaches this for value. Equals many 
sets selling at double and triple our price. Try it for ten days. If 
you are not satisfied return it and we will refund your money. 

4867 DUET. ide vere pve ivosccvecsewecesonsebsvecestesbesccessass GR 
4868 Set complete with five 201A tubes, 90 volts B battery, 100 ampere 
storage battery, one J613 Special Speaker, and complete antenna equipment. 
Nething extra to buy. Prico $82.00 


ARR ee eee eee eee 


PARTS FOR REINARTZ CIRCUIT 
J862 Complete set of parts for 
one tube set ......++--+---910. 
J863 Complete set of parts for 
three tube set .....--.+-+-+-$17.95 
One of the best circuits for bring- 
ing in distant stations. Can be 
built at very low cost yet produces 
Easy to handle. The 
three tube provides loud speaker volume on distant stations. 


One tube 


including 
$33.50 


CABINETS 
Fine looking cab- 
inets solidly built. 
Elegant hand 
rubbed dark ma- 
hogany finish. You 
will be proud of 
your set mounted in 
one of these cabinets. Panel 
fits flush in front recess. Panels not in- 
cluded. Inside depth 7 inches except 9x14 
12x14, 12x21, which are 10 in. deep. 
Prices quoted are prepaid and are the low- 
est ever offered on quality cabinets. 


Panel | Art.| Price || Panel | Art.| Price : 
Size | No. | Each || Size | No. |_ Each 
6x7” 45420 $1.95 1) 7x21” , $425 , $3.20 
6x10%’| $422 | 2.45 || 7x24” | 3429 3.40 
7x10” | 3421 | 2.60 |} 7x26” | 3431 3.50 
7x12” | 3424 | 2.85 || 9x14” 3428 3.55 
7x14” |3423 | 2.95 |}/12x14”| 3430] 4.00 
7x18” 13426 ' 3 05 (112x21”! $432! 5.05 


BASE BOARDS FOR CABINETS 
Fasten to bottom of panel and fit inside 


cabinets. % inch thick, 6% inches wide. 
Art. |Length| Price) Art. | Length) Price 
No. |Inches| Each} No. | nehes| Each 
5435 6 19e | §439 | 17% 29¢ 
5436 942 23¢ | 3440 | 2042 3le 
5441 | 23% 330 
5437 | 11% 25e | 3442 | 25% 390 
5438 * 13% 27¢ 


DE LUXE CABINET 


The finest quality cabinet. A piece of 
furniture worthy of the best set. Made of 
genuine solid walnut in elegant hand 
rubbed natural walnut or brown mahogany 
finish. State which is wanted. Top has 
piano hinge and lid support. Feet at base 
add to striking appearance, Inside depth 
9 inches. 


Panel | Art. | Price || Panel | Art. | Price 


Size | No. | Each || Size | No. | Each 
7x18 4 5444 | $7.65 7xz6 | 3447) $10.50 
7x21 | 5445 8.25 || 7x28 | 5449] 11.50 
7x24 | 3446 8.95 7x36 5448! 13.75 


CONSOLE RADIO CABINET 

4902 Prepaid 

at price, each $37.50 
A high grade 

piece of furniture. 


finish. 
Looks well among 
finest furnishings. 
Top compartment 
takes any set or 
panel size 9 in. 
high, 10 in. deep, 
33 in. long or 
smaller. Lower 
} compartments 
hold batteries, 
chargers and all 
accessories. Can 
be entirely closed and locked. Strong dur- 
able construction, Paneled doors. Fine 


parts. Complete with instructions for| set has 7x14 panel, 3 tube set 7x21 panel. Panels are drilled for easy mahogany or walnut finish. Size over all, 

assembling. assembly. Complete with instructions for assembling. 57 in. wide, 14 in. deep, 42 in. high. 
PARTS FOR 5 TUBE PHUSIFORMER CIRCUIT ACME REFLEX CIRCUIT we — 

pom A Cuneiete oot *. ont, ‘iis i Mie 3883 Complete parts for = = 

eluding gh grade cabinet. . 5 

One of the easiest sets to build. 4 tube set «.......... == 


Best results assured, Two stages 
tuned radio frequency amplification 
detector and two stages audio am- 
plification. Brings in the distant 
stations with great volume and 
purest tones. Best grade parts 
furnished throughout. Genuine 
bakelite panel 7x26x3/16” drilled 
ready to mount parts. 
Note that all 


Complete instructions furnish 
our prices are transportation prepaid. 


One of the most efficient circuits 
known. Combines three stages 
of radio frequency and audio 
frequency using only four tubes. 
Crystal detector gives unusual 
Genuine Acme con- 
Pot Rheo, radio and 
a frequency transformers 
supplied. 


ed for wiring and assembling. 
with instructions for assembling. 


Genuine bakelite panel, size 7x21, drilled ready to mount parts. 


Complete 


SPIDER WEB COIL FOR 

REINAKTZ CIRCUIT 
5296 Each .........-$l. 
A very unusual value. Made 
of green silk covered wire, 
spiderweb wound. 21 taps so 
arranged that crossing avoid. 
ed. Mounting bracket permits various styles 
of mounting. Directions included. 


COCKADAY PARTS 
3298 Per set....$I. 
Complete set coils 
Cockaday circuit. Prop- 
erly calculated and made 
to give best Fy = 
is new wonder circu 
3276 Amplex grid-denser for Cockaday 
Improved 5 tube circuit............$1.10 


LARGE CAPACITY FIXED 
CONDENSERS 
Tested for use in the new radio circuits. 


Metal cases. Soldering lugs for connec- 
tions. Best materials. Carefully made. 

3358 .25 mfd... 3359 .5 mfd...$.65 
$360 .1 mfd...85¢  J361 .2 mfd...1.35 


‘omplete with tubes, bateries and 
accessories as listed below........$159.50 
A high grade, genuine five tube Neutro- 
dyne set at an unusually attractive price. 
Manufactured under the Hazeltine patents. 
Engraved panel and finely finished solid 
mahogany cabinet lend richness and dignity 
to its appearance. Easy to tune. When 
station has been heard once and record 
made of dial setting you need only set 
dials at same point and if station is broad- 
casting it will be heard. Brings in dis- 
tant stations loud and clear on loud speaker. 
Our price, which is transportation prepaid, includes the following: Set in cabinet, 
five CS01A or UV201A tubes, 100 ampere hour storage ‘‘A’’ battery, two 45 volt “B’’ 
batteries, one Magnavox M4 loud speaker and lete antenna i it consisting 
of wire, insulators, lightning arresters, etc. 


MURDOCK FIVE TUBE NEUTRODYNE SET 
nie 3870 © 


PHUSIFORMER 


J546 Each........+++-$6.65 
A new device especially de. 
signed for tuned radio fre- 
quency circuits. Consists of 
Primary and secondary in- 
ductively coupled coils con- 
nected with variable con- 


denser, all enclosed in 
moulded case with binding posts. Dial on 
shaft of condenser. Size 4% in. square, 2 


in. thick. Three units occupy small space 
and can be used to make up a very efficient 
5 tube set at low cost. 


COILS FOR HARKNESS CIRCUIT 


3295 Per set of two..$1.95 
Green silk windings on gen- 
uine bakelite tubes. Prop- 
erly calculated to give best 
results. 

3879 Complete parts for 2 Tube Harkness 
Reflex Set with panel drilled for mounting 
parts and instructions for assembling $15.85 


Pe es 
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WE PAY TRANSPORTATION CHARGES IN U. S. EAST OF THE _ 


THE a QUOTED DELIVER THE GOODS TO YOUR DOO 
L ORDERS SHIPPED SAME DAY RECEIVED 


THIS GUARANTEE Bas .. YOU—Examine the gouds we ship you. They must suit you in every res- 
pect. If you are not satisfied with your purchase return the goods at once and we will refuad the price you paid 


STORAGE “A” BATTERY 
The best battery 
buy on the market. 
Guaranteed for 
three years. Made 
of best new mate- 
rials. Full capacity. 


batteries 
days. If 
end of that time 
you are not fully 
satisfied return it 
and we will refund the purchase price. Note 
our prices are prepaid. Transportation 
cost considered these are the lowest prices 
obtainable. We deliver this high quality 
battery to you for less than the cost of in- 
ferior batteries. 
volt, 60 amp. size. Each..$9 $9 
size, Each. .13.25 


5196 6 volt, 100 amp. 
BATTERY CHARGER 


Connect charger to 
110 volt 60 cycle light 
socket and your bat- 
tery charges automat- 
feally over night at a 
cost of only a few 
cents. Cord and 
clips for connec- 
tions included. 


oceeee $12.95 
12.95 


5201 
3203 For 12 volt battery.........- 


Noiseless Devtiter Bulb Charger—King, 


For 6 volt battery.. 


Tungar or Rectig 
3255 2 amp. wits 95 5256 5 
xtra Bulbs. 

. $3.80 3258 5 amp.. 


HYDROMETER 
3190 Each ....... -48e 
Helps keep battery in ‘better “shape by 
showing exact condition. 
BATTERY CLIPS 
3198 Two for .........28¢ 
Clip onto storage battery 
terminals, lead coated. Make 
positive non-corrosive contact at all times. 


“A" BATTERY peat 
3191 Per pair ...... 
Two heavy insaihated 
stranded copper wires 5 
feet long. Battery clip 
on one end and binding 
post terminal on other end. 
Eliminate shorting of ‘‘A’’ 
Provide positive connections. 


amp. .$24.95 


3257 2 amp. .$7.60 


battery. 


PHONOGRAPH ADAPTERS 
5771 Fits single unit to tone 
SE TROR awe sds woces -39¢ 
43773 Fits any double headset 
to tone arm. Each...65¢ 
Convert your phonograph 
into a loud speaker. Take 
off the reproducer and re- 
place with adapter and 
unit or headset. Such a combination will 
equal or surpass in tone and volume many 
high priced speakers. 


5395 


SUPERIOR RADIO PLUGS 


Both styles take two 

sets of cord tips. Pol- 

lished round barrels. 

53397 With turned fibre barrel. Highest 

grade obtainable. Eac ic 
With black moultiea composition bar- 

Wonder*r] valve, Each 25¢ 


rel. 


NEW STYLE PLUG 
3401 Each ........ 59e 
Cords are held — in 
place but can de- 
tached instantly without okies Plug apart. 
No screws to loosen. Bakelite body. Fits all 
standard jacks, Best plug made, 


Loup SPEAKER UNITS wre PHONO. 
GRAPH ATTACHMENTS 
Make ‘a loud et hd of your 
phonograph, These attach- 
ments consist of a -high 
grade speaker unit arranged 
to attach to tone arm of 
phonograph in place of a 
reproducer. Fit Victor, So- 
nora, Silvertone and other 
phennnregne having same size tone arm. 
43502 aldwin . . 
5607 Western Electric 


FXTENSION CORDS 
3403 30 ft. ....... $1.95 

Place loud ‘speaker wher- 

ever desired without moving set. Consists 
of high grade receiver cord of length spe- 
cified with plug on one end and jack on 
oher to take plug on loud sneaker cord, 


ae oy CURNIENE 


S774 Pale... ..cccccceess 43¢ 
Made of soft sponge rubber. 
Light as a feather, Fit any 
a phones. Exclude all noises 


and make wearing phones a 
pleasure. 


3613 Special Sale Price ............$5.95 


be speaker is a matvel for volume and quality 

tone. It is actually superior to most of the 

Higher priced speakers and at our price is the 

biggest value. on the market. Guaranteed to 

please you. Beautiful mottled black finished fiber horn. Bell 
diameter 19 inches. Height 21 inches. Complete with cord. 


CONNECTING CORD SET 
3192 Each 
Five connecting cords with braid over all. 


Terminals for connections. Makes connect- 
ing of both A and B batteries to set easy 
with no mistakes in polarity or voltage. 
Will reach from table to floor or for use in 
any type cabinet. Does away with unsight- 
ly wires. This is a $1.00 retail yalue. 


PLATE er “BY” BATTERIES 
Reduced prices. 
leading standard bined 
advertised to sell at 
much higher prices. ft oe 
No better battery | FINEST. 0 
made. Longest “ay A: TT AAS ey 
3180 Small size 2 t 
2% by 3% inches 22% volts. Each- . aor 
Size 3x4x6%”, 


Ten for 
3184 Large size, 5 taps. 

Ten for. .$14.70 
Size 3x8x6%”, 


Try 


volts. Each. .$1.65 


18 22% volt. New upright 
size 3x2%x5% in. Takes less 
space in set. Each....... $1.50 
3183 45 volt upright size 3x7x 
8 in. Each $2.90. Ten for $27.90 
“Cc” BATTERY 
3186 4% volt C battery size 4x 
13¢x3”. Ea.42e Ten for ...$3.95 
STORAGE “B” 


BATTERIES 
5202 12 cells, 24 mae 


OR) Sai ace vmds oe . 

More economical than 
dry cell “‘B’’ batteries 
on sets using 3 or more 
tubes. Can be recharged 
when run down. Capa- 
city 2500 milliamperes. 

tery. Glass jars. with rubber caps, 
moulded tray. 
mailable. 


“Bp” 


No Electrolyte included. 
BATTERY CHARGER 
3205 Each...... : 


no cost. 
in good condition. 


Accu 
rately tells you condition of 


Reads 0-50 volts; 0 - 3 amperes. 
“B” and “A” dry cells. 


Each cord has distinctive colored covering. |} 


” Pen for. .$27.90 


BARAWIK QUALITY HEADSET 


J770 Spec. Price per Set... 
These headsets are the very best 
for one quality and volume. Finest 
quality. Designed to sell for much 
higher prices than we ask and at 
our price are a wonderful bargain. 
Receiver cases are fine polished 


black finish. 


Comfortable fabric 


covered head band, Complete with 


5 foot cord. 


loud- ouies 
with a full rich tone 
and unusual volume. 
Amplifying 
and unit wn tg L. 
fine mahogan 

ished cabinet with iit backed grille front. 
Very convenient and better looking than 
most other types of speakers. A wonderful 
value at our price, in our opinion equal to 
other speakers sold at dovble ovr price. 


A high grade bat- 
Strong 


Shipped dry so as to be 


- $8.95 
Recharges 24 or “48 volt 
B batteries from 110 volt 
60 cycle light socket ra- 
pidly and at practically 
Keeps batteries 


“B’ Battery. Convenient 

watch size. Tests 22% and 

45 volt batteries 

J193 Combination meter ..........$1.30 
Tests 


STANDARD BRAND LOUD SPEAKERS 
AND UNITS 


J618 Brandes Table Talker........- $7.95 
3616 Atlas Loudspeaker ..........-- 21.95 
43620 Baldwin Loud Speaker........22.50 
5603 Magnavox M4 Lovdspeaker....21 9° 
J612 Magnavox RS Loudspeaker. ...29.50 
J614 Magnavox M1 Lovdspeaker.. ae 50 
53757 Morrison Adjustable Unit..... 45 
755 Genuine Baldwin a Cc unit. 475 
J608 Atlas Unit. Esch...,........ 


RADIO SOLDERING tRON 


5540 98e 
This guaranteed iron is exactly right for 
radio work. A neat solid connection quickly 
and easily made. Operates on any lighting 
current 100 to 120 volts. 6 ft. cord with 
attachine pive. Leneth 12 inches. 

HEXAGON NUT WRENCHES 

3950 Set of 3...60¢ 
Handiest tool made 
for tightening hexagon nuts. 
4/36, 6/32, 
popular radio sizes. 


Fit nuts for 


ranease ag ad er 


3754 Baldwin Type C............++ 8.95 
7 Frost, 2000 2 etexseeens ened 3.30 
5766 Frost, 3000 ohm ...... coceed ae 
3751 Murdock 56, 2000 ohm........ 3.25 
3752 Murdock 56, 3000 ohm........ 3.90 
3768 [Vrandes Superior, 2000 ohm.. 4 85 
3769 Brandes Navy, 3000 ohm...... 6.85 
MUITIPLE PLUG 
3402 Each ......seceeees 89e 


Attach any number of “head- 
sets up to four. Cords attached 
or detached instantly without taking plug 
pnart 


and 8/32 screws, the three most 


LONG BLADE SCREWDRIVERS 


3947 6 inch 020 eu 
5918 inch . -25¢ 
SOU 10 thy on eaieecssccccesesecs 30¢ 


Long narrow blade makes it easier to get 
in difficult places. Wood handle. Length 
given 1s over all. 
LONG NOSE PLIERS 
3970 Ea 


ac} 
The handiest pliers 
radio work. 
hardened steel. 


A Length 5”. 


DIAGONAL JAW NIPPERS 
3972 Each 


For fine electrical work, made of hardened 


-83¢ 
for 
Made of fine 


All Orders Shipped Same 
Day Received 


LIGHT SOCKET ANTENNA 
3978 Each 97 
Screws into any light socket. 
Places the regular out door anten- 
na. Very satisfactory for nearby 
stations and under favorable condi- 
tions will bring in distant stations. 
Easy to install. No danger. Gives 
clear reception with little static 
interference. Ideal for people in apartment 
buildings. 


FAHNESTOCK CONNECTORS 


oo) 


5366 Sin- J357 Double 
gle Con- Connector. Dozen 
nector, 38¢ 

Dozen 1{6¢ 


ANTENNA MAST FITTINGS 
ag For % inch pipe. 
3953 “For 1" inch pipe. 
BOR. ced Cncncesicecscnuses of $2 9 
et includes adjustable base to fit 
roof peak or flat surface, center 
guy wire fastening ring and top 
cap with pulley for rope to 
raise and lower antenna. No 
pipe included. Makes the in- 
stallation of a first class an- 
tenna simple and inexpensive, 
ANTENNA OUTFIT 
WER PI boc ccesaceccncenhe ces ce 
Consists of 150 feet stranded copper an- 
tenna cable, lightning arrester, four wall 
insulators, two antenna insulators, antenna 
lead-in, 25 feet insulated ground wire, 
ground clamp and 25 feet connecting wire, 
STRANDED ANTENNA WIRE 
Cabled of fine copper strands. Very —* 
High tensile strength. Best for aeri 
5248 100 ft. coil 48e 4249 500 ft, coll ‘$2. 30 
SULID BARE COPPER WIRE 
Solid bare copper wire for aerials, leads er 


Size 14. 
5242 500 st coil $2.05 


3368 An- 
tenna Con- 


wiring instruments. 
5240 100 ft. coil 42¢ 


GROUND CLAM 
5273 Made of soft copper ra wide with 
Fahnestock connector. Fits any pipe % to 1 
inch wide. Each 8e 


ANTENNA INSULATOR 
43263 Ribbed Porcelain in- y 
sulator, 2% in. long. Ea. 6¢ 
POMC at ey Bilas 9 4.640.00.0.00 55¢ 
3265 Ribbed Porcelain insu- 
lator—5 inches long. Each 15¢ 


ANTENNA LEAD-IN 

x S&S Seer aerepiee 15e 

A! Antenna wire is brought in 

without drilling a hole. Place 

on window sill and window can 

be closed down tight and lock- 

ed as before. Well insulated. 

Can be bent into any shape. Made of 
copner strip propery insulated 


WALL MOUNTING INSULATOR 


4262 Each “” : Qo 


Dozen ..... 
Galvan ist 
screw mounting Lead-in wire passes through 
center of porcelain insulator and is kept 
away from possible grounds. E2sily installed. 
PORCELAIN BASE SWITCHES 
Fine white 


J385 Single Pole Single Throw. 
J32%3 Single Pole Double Throw. 
J3284 Doub'e Pole Dorble Throw. 


Ea.. 
—™ ARRESTER 
Petes your 


$1.24 

instruments 

y s lightning ar- 

. Weatherproof 

Bakelite case. Underwrit- 
ers annroved 


with. this 
rester 
JEWELL LIGHTNING yarns ng 
$081 Bach 665%... 
A dependable protector, oe 
ways on guard. Small ana 
compact. Weatherproof por- 
celain case. Easily fastened 
Underwriters approved. 


and connected. 


steel. Cuts wire clean in tight places. 
Length 5 inches. 

TINOL 4969 Per tube...19e 

A solder 

and flux in handy 

| form. Put a little on 

the connection, heat 

with a match, torch 


or solder iron and you have a neat elec- 


trically and mechanically perfect joint. 


SUPERIOR sage ee ARRESTER 


3982 Each ......0. > eet 


brass binding posts. De- 
pendable and effective. 


ROSIN CORE SOLDER 
53973 4 ounces 


Pee ee ee 


Porcelain block on 
COLLAPSIBLE LOOP 
ANTENNA 


A full size loop antenna 31 ‘in. 
high 28 in. wide into compact 
. long, 3 in. diam. 

Fine looking. In- 
sulated wire, extra flexible. 
Suitable for use with any loop 
set. Case included. Quickly 
set up or taken down, 
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rie 0 aah 
It is Easy to Build Your Own Radio Set 
WE PAY PORTATION CHARGES IN U. S..EAST OF THE ROCKIES 
ye ASS QUOTED DELIVER THE GOODS TO YOUR DOOR 3 


ALL ORDERS SHIPPED SAME DAY RECEIVED 
HOW TO ORDER—Write your Order plainly, state Article Member, Bocertotion and Price of items wanted. 


inch shaft. Noiseless 
pigtail connections. 
(| Produces superior re- 
sults in any type circuit 180 to 650 meters. 


GROUNDED ROTOR LOW LOSS VARI- 
ABLE CONDENSERS 


laa eat — 


J 
& joney Order, Certified Check or for Total of Order, Prompt Ship- 
‘ site Be "mat ie assured when these directions are followed. 
. 
. 
. 
. ——— — a 
® GUR SPECIAL VARIOCOUPLER SUPERIOR RADIO JACKS NEW STYLE JACKS 
= at mek es $1.80 | Finest grade jacks. 4379 Single circuit. Each. ..24¢ PANEL woustine NAatAaL es 
. The most efficient type Improved design. = 4380 Double circuit. Each...49¢ These jally high 
‘, of coupler. Primaryand| Best materials. Occupy less space than other jacks. grade Cdatiart . ae sod 
". secondary wound on| Phosphor bronze Binding posts, soldering unneces- guarantee them to a me- 
a bakelite tubes. Primary | springs. Silver con- sary. Well made, durable smooth chanically and clectrically 
. tapped for fine tuning. | tact ra. i. working. Well insulated. perfect. Fine polished end.™ 
k Tha wo"650 meters" | $390" Open i ar 
-4 =f a nc « A 
” MOULDED VARIOMETER Be Ee CORD TIP JACKS ne Sturdy, heavy aluminum 
MJ 5412 Each ....$2.30 33 Simete aioenit AEE RRS Rs e ie! 20¢ | alloy plates perfectly spaced to insure }g 
ae Polished black 3394 Two circuit filament control liminates expensive jacks and | smooth, even reliable capacity. Dial and J 
mJ] moulded rotor and lugs. Mount on panel andj knob on vernier type. No dial on plain ." 4 
stator forms, Maxi- 3287 se SWITCH ae og gg ee — ane type. Our low prices save you money. a 4 
mui n re el TO RR ee eee ee . Cc: sh. | 
” greatest eficleney and B. wy oe > pitt. Max. was Type | Vernier Type i 
[m= minimum distribu . | Plates E ‘ ; 
MJ capacity, Ahigh grade Very neat. Well made, Durable, Saves JACK SWITCHES —— Fe vite a“ No. | Price ; 
” instrument that will ‘ tubes and batteries. 5 isie at 
ws |6et ‘it resu . 
‘ Wave length 180 to 600 meters. 3283 + \segake Mime highend Fe ee. H yd inay net 5825 | $1.95 ; 
a” EXCEL 180° VARIOCOUPLER A switch fully equal to any ‘| “‘A”’ battery switch. 23 +=|.0005 | 3813 1.27 5824 2.30 i 
*s 4521 Each .....+.. 90¢}on the market at a price Bach... «sie 47¢ |__43 1.001 (s8t2 ! 1:40! 3826 | 2°45 
. A wonderful value. Pro- | about half what is usually ask- 4281 Three springs. For switching from . 
© duces excellent results. |ed for a switch of anywhere long to short wave, frem one battery to| LOW LOSS VARIABLE 
7 Green silk windings. | near equal quality. another, ete, Each ......cccecseeeece 55¢ | The latest type condensers, 
. Rigid mounting sup- Reduce current losses in- 
. port. Primary tapped for creasing efticiency of set. 4 
2” fine tuning. % inch shaft. Heavy aluminum plates. iH 
a” ‘ Range 200-600 Meters. Vernier type has single ; 
. 3522 Variometer—same vernter plate controlled : 
= style. Each ....... 90¢ by lever. % inch shaft. : 
a ee On ae =e | 
5 ach ...-+- . a : 
‘ bar rms moulded ot Fe No. | Max. |_Plain Type | Vernier Type : 
ake \e « 
SH some instrument. Green Plates} Cap. | No. | Price | No. ) Price jy 
4 silk windings calculated | {1 |.00025 | 3836 | $1.90 |J833 {$2.18 
Pm for highest efficiency. % 23 +| 0005 | J837 2.12 |3834 | 2.90 
a 43 |.001 5838 2.90 |3835 3.85 
J 
J 
. 
J 
. 
J 
. 


3527 Variocoupler. Same style. Primary 5797 .0003 
6 tapped for fine tuning. Each........ $3.68 3798 .0005 
. SUPERIOR VARIOCOUPLER 53799 .001 . 
s 3523 Each ...... $3.35 The most efficient 
Stator tube and rotor condenser made. Low jJ 
a ball of moulded red losses, grounded rotor, 
“ brown bakelite. Large This Book Full straight wave line. Made of the best 9 z 
eS size green silk windings of Radio Bargains. grade materials throughout: Heavy alumi- 5 
a" . im paabes —_oe. nun plates. Well insulated. 4 
. ne shaft. uperior 
‘, results in circuits for Shows Big Savings , STANDARD BRAND VARIABLE 
s 180 to 650 meters. Tap- on’ parts, sets and ONDENSE 
. ped primary for finest Loris ws Y 3810 Acme .0005 Vernier .......... $5.65 
M2 tuning. Noiseless contacts. accessories. 4784 Coto .00025 Vernier . . 3.90 
m, 3526 ay type to single ctavult “Bo. e708 Coto — Vernier rh | 
_| generative Hook up. BD. wcscccscge * oto . ernier . 5 H 
a SPLIT STATOR UAbiaaatin Our prices are lowest on Send 4820 Remler .00035 ..... . - 4.45 ” 
a §524 Each $3 highest quality standard for your 3821 Remler .0005 * 4.45 | 
iw) A wonderful value at goods. copy today pL pn mene yoo “ 4 : 
“ our price. Polished “ded — Bir +--+ a 5 j 
Ra bisck” bakeite rotor ALL ORDERS SHIPPED SAME DAY RECEIVED 1790 Cardwell “001 S58 i 
and = stator forms. : 3791 Marco .00025 3.95 ; 
im Large size green silk - ele ° 2 
Sa wire insures greatest ire — oon ~° + rr} 3 
SS Snatt, “Notseless pig calNBUCTANCE COILS (Honeyeam’) {SALENA DETECTOR 1795 Plewelling 00035 ‘Werni 5.85 i 
| Carefully made—fine lookin: prreeshe asy fine adjustment. Crys- welling . 9 Vernier .... 5, 
“ a _ coils. Low resistance—high \ | tal mounted in cup. Moulded 4796 _Flewelling .0005 Vernier _.... 6.30 | 
a | self inductance. Very firm im- base and knob. Brass parts FRESHMAN / 
“a PFANSTIEHL SPIDER WEB VARIOM- | pregnation. Mounted coils have polished nickel finish. ' VARIABLE GRID LEAKS 4 
2” ETER AND VARIOCOUPLER | standard ‘plug mountings. RES 59¢ 4177 Back of panel style 47¢ $ 
- 406 Variometer, Each.$3.95 | Specify when ordering whether rs FRESHMAN DETECTOR with 00085 yh tg ge : 
Sl ° Ach . r . / enser.... 4 
” 4407 Variocoupler. Ea.. 4.15 | — ee a | Pee $1.10 | J!71 Base mounting type 
“s aed semvenstvences, 00, Gistant | Art TWetT sca Tl eal Atty Ne 1 A double adjustable ‘crystal de- | with .00025 Condenser. .. .69e 
. and responsiveness stan 1 if tector especially suitable for re- 
a" signals are features of these Tns| No. |Mtd] Mtd {| Tras! No.| Mtd| Mt1 flex and other sets requiring a C R L VARIABLE GRID LEAK 
a" instruments due to absence of | 25/5301 )$.28 )$.75)) 200)1307 |$.66 )$1.20 high grade detector. For front 3173 Without condenser but — 
* any insulating material in the | 35/3302 | .30] .90}/ 500/331! }1.06) 1.57 or back of panel mounting. arranged to take any standard & 
= magnetic field. Low energy loss. Second- | 50/3303 | .32| .96 |/1000/J314 [1.64/ 2.18 DETECTOR CRYSTALS grid condenser ........... $1.05 
@ ary adjustment provides sharp tuning. | 75/3304 | .37 /1.02 |/1250/ 3315 |1.86) 2.35 2 pee 19¢ 3175 With .00025 conden- 
= Pancl or table mounting. Complete with | 100'3305 | .52'1.07 111500'J316 $2.10! 2.50 an — a hom a san 19¢ art. s aa : 
a dial. INDUCTANCE COIL M DUNTINGS 1735 Tested Galena, Masied plan o ; : Turning knob varies resistance ‘ 
a COTO COMPACT VARIOMETER AND 5340 3 Coil..$2.75 3341 2 Coil..$2.35 | 5737 ‘Tested Silicon, per piece...... Ge | from % to 8 megohms. { 
*, VARIOCOUPLER aay | Sat black bakelite. Mount) 3746 ‘Dutec Crystal. Each ........-- 27e ster indeainae j 
we) 4408 Variometer. Ea. ....$4.1 3342 Mounts back of panel, with knobs | STANDARD BRAND FIXED CRYSTAL | Latest improved type. 3 
Small in size. or dials = = 2 panel, Takes oe ce pareve ws 3168 Without condenser, Resist- FA 
y, 4 f 5 eecceccccccreces . e latest developments in © > tance % to ‘oh: om || 
Se Unequaled for 21S Bact tors. Used in Reflex circuits. 3168 With .00025 condenser 1:35 
. 1.95 
2 Variometer measures MAGNET WIRE 5742 Grewol Detector. Each .....-- $1.10 
. sete ae Prices quoted are for 8 os. spools unless | 3747 RW Detector .......------++- 1.15 TUBULAR GRID LEAKS AND 
. Sriosoupier otherwise stated. Prices are prepaid. 3749 Brownlie Detector ......-.---- | CONDENSERS 
" lite Bag * wind- | Double|Enam-| Wire| Single Double | 4768 Brownlie Renewal .....------- a Cut shows leak or 
., ings. Table or panel mount- | Cotton| eled | Size Silk Silk DUBILIER MICADON TYPE 60! condenser mounted, 
* ing. % inch shafts. Range| White Green Green but all parts are 
= 200 to 600 meters. — 3502 .0001...28¢ 3507 .0025.. priced. separately. 
a 4 5990 | 3992 ‘ 4991 4993 __ | $503 .00025..28e 3508 .003...40¢ 4849 Grid leaks (ean be used with Dubi 
Sameera — ubilier 
. SWITCH LEVERS le 18 54 75¢ 504 .0005...28¢ 1509 .001... 601G condensers) ............. eaceees 10¢ 
a Very neat polished composi- Se 20 60c | * 82e | 4505 .001....32e 3510 .005.. .48¢ Resistances %, 1, 1 , 3, 5, 7 and 10 
Lm tion . Exposed metal parts 39¢ 22 70¢ 95e | 3506 .002....32e J5ti .006... megohms. Specify resistance. 
Lm polished nickel finish. Fitted 45¢ 24 $1.05 DUBILIER MICADON 6016 4831 Grid and Plate Condensers, Ea...29¢ 
Pm with panel bushing and two 0¢ 26 95e 1.30 1 d onal Capacities .000025, .0001, .00025, .0005. 
MJ) set nuts. A high grade switch, Se 28 $1.15 {. Same style condenser as abo 
. with mounting for tubular crid M 
1% inch radius. 30¢ 30 | 40z. .80 | 4oz. 1.10 ountings—Bakelite Base 
*. ist With black knob. Ea. 14e He] 32 | ez. 38 | doz. 1-30 Teer eodie gat incindet wee | 1800 Single. Bach sssevveseeveee es N5t 
. With mahogany knob. Each......18¢  f. Zz. 2. F oP ok} vader 4 ouble. Bach ...cccccceccese Qt 
. _— 3582 .0005. Ea. .......- 36¢ | 3844 Trip 3 
= INDUCTANCE SWITCH - SURILIEN BICADEN osiT riple, Each ...sssceseeeeees 39 
. al . | Consists of a Type 601 condenser TINNED COPPER “BUS BAR” WIRE 
= <a Mounts switch points and $ 00, with brackets designed to fit over FS aga a6 Sass ne wire. For wiring 
=" saat Stir Seed -penel. .. Ouie 2% in.. terminals on audio frequency oe t size for neat job and easy 
a -35¢e | transformers, binding posts, etc. ering. 
. one hole needed to mount. 12 in. 38e | J 001 m J957 Round, Ten feet for.... 10¢ 
‘, o> seins. ony umber ot 15608 Sore 3584 °002 mfd..40e 3585 .0025 mfd..40¢ | J958 Square. ‘Ten feet for........... He 
Ss Te was be . ¥ -0025 mfd,.40¢e | J958 Square. Ten feet for..... peers 
" WER WEB COILS SPAGHETTI 
2 5290— 25 ture 39¢ J3292—50 turn 47e .. ge en connecting wires in sets. D 
mi J291— 35 turn 42e J293—75 turn 54e ; or size 12 and 14 wires. 
Ma) ©J294--100 turn. Each ..............-- 68e j 3955 Finest quality braided and satur- 
“. ated with best baked lustrous transparent 
a insulating varnish, 3 feet for........ I4e 
os 956 B 
. 
* 
. 
* 


Bree tere nv erena pEaNCy YS rae 


cia: a 


i abi sta SOO nts 


iGO ONC pe 


Radio News for January, 1925 


in dealing with us. 
houses. 


We have many thousands of customers all over the world. You take no risk 
We are one of the oldest and most reliable radio supply 

“Radio News” guarantees our reliability. Let us serve you and save 
for you. All orders shipped same day received. 


VACUUM TUBES 


dios Detector, UV200, C300. 
ac 
4112 Amplifier, UV201A, 


3107 WD11, Cll. Each. 


ADAPTERS 
To use dry cell tubes in standard 
base sockets simply insert one of 


tub 
3109 For WDil or Cll _ tubes 


BAKELITE jt 
Si -27¢ 


contacts. Real values. 


,geremes on wecrats 


70¢ 
One of the finest rheostats we 
have ever seen at a price that 
makes it the best value ob- 
Genuine bakelite base. 
shaped black bakelite 
Single hole mounting. 
> a you will be proud to have in 


I cesesvevescrsscveee $3.59 


C301A. Each .....--+..+ 3.59 


r set. 
3118 5-Watt Transmitter. za 400 ohm Potentiometer. 


WD12, C12. Each.. : $30 


OUR SPECIAL ie 4 TRANSFORMER 
tol vette. 053 


45 
In quality of tone ae 
sou 


things a transformer ‘ 
built for we guarantee it 
to equal or surpass any 
Neat 
Folly 
mounted with ‘tainly marked binding post 
Wonderful results on one, two 
or ah steps without distortion or howl- 
A quality item in every respect. 


4101 
3102 UV199, C299. Each. 3.59 


heed 199 or ri . 12 
1.58 


ms transformer will pro- 
duce wonderful results in any 
type of regular or refiex ra- 
dio frequency circuit. Perfect for one, two 
or _ stages, Compact, convenient form, 
Range 175 to 600 meters. 


lasting. High heat resist- 


ome high grade_constructi 


red 
brown beneliie Binding 200 ohm. Ea.500 3182 46 400 ohm. Ea.58¢ 


post connections. Strong 


ares Bg SOCKET 
3142 base seb 


TRICOIL R. F, Teaneren= 
al For sal or 301A i 
Sees - $1.58 


4138 200 aE patente 

Extra heavy. Square base. 
Double reinforced contact 
ogg For standard base 
tubes. A wonderful value. 


143 Single Gang he 


Will mount on panel behind 
Standard base. 


ao TUBE SOCKET 
pe ET eee 


Nickel ponies brass tube’ set} 
rade i 


gra compos: 
base. Plainly marked binding 
Posts. An excellent value. 


an oe SOCKET 


Single Gang...$.76 
+0 02.25 


5133 Three Gang 
Bakelite base. 
nickeled tube. 


mounting. 


CUSHION Bane sctegn 
3145 199 Base ...... 
3146 Standard Base Tae 
Moulded of high insulating 
material. Sponge 
Non microphonie, Plainly 
marked binding post connec- 
tions. Neat and compact. 


BINDING POS 


6-32 in. screw extending % 
a Large 3376 Large 
size — Darre 
4 Kool size with hole 


3372 Smalier| 3378 ‘Sma i 


Dozen ........-. 


et 


Sold in sets of eight only. 


PANEL MOUNT aan | 


All-American products 
world over for their high quality. 
item is —_ guaranteed to give satisfac- 


AUDIO FREQUENCY TYPE 


~ brown bakelite. Double re- 
“inforced contact springs. 
rheostat. 


reflex and other cir- 
cuits $3.60 


. Bor base or panel 


HOWARD RHEOSTATS 


A well known line of rheostats 
potentiometers that is agit 


tisfactory 
its users. Complete with Bnob 
Do: 


216 Piain 85e 6 ohm 
5213 Plain 85¢ 25 ohm 
3215 Plain 85c 40 ohm 
45218 400 ohm Potentiometer 


Single as Mounting Type with Dial 


Ts 
Brass, polished nickel finish. “ee and 


orng® STANDARD BRAND AUDIO 
REQUENCY TRANSFORMERS 
Bs Clean Stock in Original Containers. 
d fo 3% to 1 e 


size barrel and knob | size with hole for 


9-16” long. Dz. §0e| phone tip or wire, STANDARD BRAND RADIO 


FREQUENCY TRANSF 
sees Eh Duratran - racerragay 45 
Ceccccceces 3. 95 


Dies bssscec 4.45 


BRADLEYSTAT and BRADLEYOMETER 
J208 Bradleystat. Each $1.74 

Latest improved type. Can be used 
-39¢ | with all types of tubes. 


t . 
plated 


le 
» as shown in illustration. Eliminate 


engraving. Improve appearance. ACME POT-RHEO. 


A rheostat and potentiometer 
unl Does 


COMPOSITION ig 
5374 Dozen 45¢ Hundred $3.00 
Composition top, nickel plated body. 
8/32 screw with washer. 


SWITCH CONTACT POINTS 


in. long size 6/32 screws and two nuts. 
5363 D 
Thovsand $6 75 


the work of two separate a 


transformers using same circuit. 
consists of a mounting with condenser, grid 


7 With 6 ohm rheostat 
238 leak and ror 


Lads: =i 30 ohm rheostat 


RESISTANCE COUPLED AMPLIFI- 


CATION 
5570 ist Stage Unit $2.30 
Unit 2.30 
4572 3rd Stage Unit 
Amplifies without distortion. 
frequency 
Each unit 


2.30 


proper value for 


Brass polished nickel finish. Have % | amplifier tubes — Peo 
justment is not hab yg sc 
Automatically adjust 

sistance according to Siow of eurren 


INSULATED .—-7 BAR WIRE 
5 30-inch 


Hundrod....75¢ Tinned copper bus eo insulated “with 


Solder Lugs to Fit Contact Points 
ape oe ports ote wires to bind- C23 
ng pos 


as eee 
3386 Dozen... \5e yo ae $1.05 


BRASS ROD 


6 inches wide, 2 feet long, .005 in. thick. 


» 


ing tubes at proper point xr pooahn 
Complete with mounting. 
UV201A or ay ae 


etc. 
. .8¢ Hundred. . .30e 


- 49 


tracing of circuits easy and sure, neater 


SCREW neoeer reat. 
3960 100 pieces screws and ni 
Contains serews and nuts of poy and style 
needed for assembling any radio set. 


For 199 
Fot WD11 or Cll tubes 


Erla Crystal Detector 


Per piece ....+sesessesss -25e 
Thin copper foil for shielding panels. 


RADIO “BAKELITE” PANELS 
We supply genuine 
Celeron or Formica, all of which have prac- 
tically identical properties. 
without chipping. Won’t warp. 
One side has attractive natural polished 
black finish which can be sanded and oiled, 
Other side mahogany finish. » 
may be used as front. 


RUBBER COMPOUND PANELS 
Made of a special compound having a rub- 
Equal in appearance and in all 


Fine smooth polished finish. Can 
be ‘ariited or cut without chipping. 
anteed not to warp and to be a he 


dials 
iE one piece of polished 
270° scale marked 0 


4 Diam. for % in, shaft. Ea. 48e 
‘oulded in one piece of genuine bakelite 
S polished black finish, Finely eneraves 
scale in contrasting white enamel. 


grade dials for good sets. 
VERNIER DIAL ADJUSTER 


Each 
installed at edge of 
» wives finest vernier ad- 


or 
Pollehed black knob. 
SUPERIOR rn ADJUSTER 


UNIVERNIER CONTROL DIAL 
3918 For 3/16 in. shaft, ore 


for % in. shaft.: Each..... $1.29 
Replaces ordinary knob or dial. 
Gives perfect vernier control on condenser, 
variometer, bs nhagaagy ges tickler, ete. Posi- 


Looks fi 
Especially desirable in tuning 


Has four inch ‘silver fin- 
me dial with black 


finest tuning adjustment, 


BEZELS 
quality. Fit any thickness panel. 


gee ENGRAVINGS 


e ~19e 
A coniplete set ma fransters RR neat white 
Easily applied ‘in a few 


neatly on black or mahogany panels, Plenty 
of titles for the largest set, 


ee 
see eee eeee eee ee ee 


So ene t Rit ea = SS eae eae ae Se 
—— ——e z 
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What “ complet self-contained” 


ele oe — of fun, we ae o hook up a_ be as little fus — ther to you as is huma sm 
esac a fr ervinatod pos shible. This sme ns De For st D-12 Radi a 
sie re Saneadill wate wire—at lea An leader a fic Id— ‘tem ing the impri tof ’ 
is fun if you are mec a ae min a d. Dr. Lee De termi the man Mos great onde: | 
If, however, you want weeny to use a radio Paved the way dio broadcasting 
set there are 80 things of primary importance— As to tone — it is impossible to describe the 
i that it pr = wc nap ll be abs os le pure, clean = — tone quality oe h ru- 
n-met tallic pore fe ; secondly, t sha i ment gives. You simply must hear it and judge 


DE FOREST RADIOPHONE | 
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you choose ? 


DE FOREST D-12 RADIOPHONE 
Complete in one unit, with everything necessary to use it 
immediately — all at the one initial cost. 

rices ding to cabinet finish and batteries. 
With dry batteries 
In Fabrikoid cabinet . . 2. 2 © «© « 
In Mahogany cabinet . . . «© « «¢ 


$161.20 
176.20 


With storage batteries 
In Fabrikoid cabinet . 2. 6 + © © e 


$180.00 
In Mahogany cabinet . . . . +2 « « 


195.00 


iat ag 


means as in De Forest 


for yourself. And as for convenience, remem- 
ber these important things: it is self-contained 
and complete in one unit—usable within five 
minutes after it enters your home—easily movable 
from room to room because it does not need to 
be attached to either antenna or ground. 


When you find the De Forest agent in your 
DE FOREST RADIO COMPANY, JERSEY CITY, N. J. 


| DE 


REG. U.S. PAT. OFF. 


—or this 


AL 


vicinity you find aman who knows radio—a man 
who has given us his word that he will see that 
every instrument he sells is thoroughly inspected 
and properly serviced after the sale. 


Avail yourself of his help. He desires, as we do, 
that you should get the fullest enjoyment and 
satisfaction from your instrument. 


Also makers of De Forest Tubes, The “ Magic Lamp ” of Radio 


FOREST RADIOPHONE 


T. OFF, 
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The new Neutro-Reflex 
circuit makes three tubes 
do the work of five. Why 
build a neutrodyne when 
the Neutro-Reflex does the 
same work on practically 
half the number of tubes? 


A complete kit for build- 
ing the Neutro-Reflex is 
shown here. With this 
kit comes a complete in- 
struction booklet. It de- 
scribes every step in the 
construction of this mar- 
velous circuit. You can’t 


Build the Neutro-Reflex 


The Wonder Circuit 
Z, 


R SS 


Sa 


ALL ABOUT 


This circuit gets the results 
on local stations, brings in 
distance that is surprising, 
and gives the same volume 
as the neutrodyne. It is a 
distinct advance in radio re- 
ceiving set construction, 

By means of this Tuned 
Radio Frequency outfit you 
can also build the following: 
A five tube Neutrodyne re- 
ceiver; a tuned crystal re- 
ceiver; a five tube Radio 
Frequency receiver; a one 
tube Regenerative receiver; 
a balanced wave trap. 


We will send you 
FREE the booklet “All 
About Tuned Radio 


Frequency” free of charge on re- 


a8bo™~ 


ceipt of a post-card from you. 
If your dealer cannot supply you 
use the coupon below 


TUNED RADIO FREQUENCY : 


FULL INSTRUCTIONS HOW TO BUILD: 


go wrong if you follow 
this instruction book, 


é 


Styles with 
Capacities 
No. 450 Rico 
Condenser .001 
mfd. (43 Plate 

Capacity) 


$1.75 


No. 423 Rico 
Condenser .0005 
mfd. (23 Plate 


A | TUBS TUNED REGENERATIVE RECLIVER 
A BALANCED WAVE TRAP 


A 3 TUBE TUNED REFLEX RECEIVER 
& TURED CRYSTAL RECEIVER 


| AS TUBE NEUTRODYNE RECEIVER A$ TUBE TUNED RADIO FREQUENCY RECEIVER | 


Price 


FAMOUS 
TRI-POLE 


Capacity) Patents Pending 
$1.75 This condenser marks a revolution f 
No. 411 Rico in condenser building. It is the 


Condenser 
.00025 mfd. (11 
Plate Capacity) 


$1.75 


All above with- 
out dial 


$1.50 


simplest and most practical type of 
condenser as yet developed for 
broadcast and amateur work. This 
condenser has been developed by 
our engineers after considerable 
research work and has been pro- 
nounced perfect by experts. 


Patents Pending 


Money Can’t Buy Better 


YOU USE THE COUPON BELOW 


IF YOUR DEALER CANNOT SUPPLY 


PP SCC SS SS SS SSS SSS SS SS SS SSS SE SESS 


: Radio Industries Corp., RN1 H 
‘ 133 Duane Street, N. Y. City. ' \ 
; Gentlemen: H 2A 
t 
.. As my scent cannot supply me, kindly ship me the follow- § En ain 4 
s ‘2g material for which I will pay postman on delivery. a INDUSTRIES 
& t df 
s ches awNbe esos ss doy KEE Ve nd ewes Coops CRED s bday Sek aos sé H CORPORATION 
ee Ae Ror eek ee, See ee . . 
: e : 133 Duane Street New York City 
a See! ee ee a a Se Fests 2s ‘ 
Semmes esesesesseceesseesesuananensaessasnd 
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TROPAFORMER 


Build Your Own Super with the Only 


Transformer You Can Tune Yourself 


It 
Stays 
Tuned 


== 


In the August, 1924, issue the Editor 
of Rapio News has this to say about the 
TROPADYNE circuit :— 


“Here is a remarkable Super-Heterodyne 
receiver which we warmly recommend to our 
readers. It has several new and unusual 
features. In the first place only six tubes 
are used giving as much volume as the aver- 
age 8 tube Super-Heterodyne. The selec- 
tivity of this set is unusual. Unequalities of 
the intermediate transformers have now been 
done away with by tuning each transformer. 
After the transformer has been tuned it can 
be left this way, no further tuning being 
necessary. This system makes for maximum 
sharpness and maximum volume, Another 
outstanding point of superiority of the 
Tropadyne circuit is that it practically does 
not radiate, thereby not interfering with 
other nearby receiving stations. Most Super- 
Heterodyne circuits, as is well known, are 
powerful radiators.” 


BUILD THE LATEST TROPADYNE CIRCUIT . 


No. 350 Kit containing four TROPAFORMERS with shunt condensers, tuner and one oscillator coil. 
Price complete with booklet giving full directions... 


No. 351 Tropaformer, each 


No. 352 Tropadyne Bakelite Tuner, each 
No. 353 Tropadyne Bakelite Oscillator Coil, each 


ADDITIONAL TECHNICAL INFORMATION GLADLY FURNISHED 
IF YOUR DEALER CANNOT SUPPLY YOU USE THE COUPON BELOW 


No. 351 


It com 


degree. 
entirely of hard rubber. 


| Ii | i | 


enema 


(Patents Pending) 


The TROPAFORMER here illustrated is the only 
scientific balanced intermediate Super-Heterodyne trans- 
a bines transformer and condenser, 
enables the transformer to be tuned to the 
Once tuned it need not be touched again, Built 


and 
very finest 


is TROPAFORMER does away with exchanging 
tubes in order to balance the circuit. 
FORMER is tuned to its tube and vice-versa. 


Each TROPA- 


Entirely 
New 
Principle 


The only intermediate transformer for 


SUPER-HETERODYNE CIRCUITS 


that you can match yourself 


Enables you to match the transformers in your 
Super Circuit by tuning—and do so to 


the finest possible point 


The inventor, Clyde M. Fitch, has Re, 


to say about TROPAFORMERS :— 


You can now build a real Super-Hetero- 
dyne that not only exceeds them all, but is 
the only Super-Heterodyne that is scientific- 
ally balanced. Here:ofore when building a 
Super-Heterodyne you either made or bought 
the intermediate transformers. These never 
matched as it is impossible to make two 
windings exactly electrically alike. 

While some firms are advertising matched 
or balanced transformers this is a mislead- 
ing statement because even though they are 
initially balanced ever so well, when placed 
in the circuit they become unbalanced auto- 
matically due to inductive effects between 
transformers, lead wires, etc. 

TROPAFORMERS can be scientifically 
balanced by anyone. Each transformer is 
equipped with a condenser across its second- 
ary. Once the TROPAFORMERS are 
tuned they need not be touched again. 


$28.75 
6.75 


_2ADIC _ 


INDUSTRIES 
e Duane Street 


New York City 


fees eeessseseesssess sass sasssssauaaaauaaans6é 


® Radio Industries Corp., RN1 § 
g 133 Duane Street, N. Y. City. ‘ 
Gentlemen: a 
As my dealer cannot supply me, kindly ship me the follow- § 
ing material for which I will pay postman on delivery. : 
a 

re Wa atslermereNGass gerne wdca ke ni eeeeeeeeeeeneneeeeeseseeeecececee B 


Name 


rT 
1 
' : 2 
a Address sececccecenccessess Citys sesecesseeessStatesseereees & 


ry 
ee = 
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Supreme in design and performance 


_ from the novel“one-hole mounting” that char- 
acterizes the Allen-Bradley line of radio devices, 
if mportant Features the most striking new feature is the extreme compact- 
1 denpaaaams suffice for ALL = ness of the graphite disc container. When mounted 

on panel,the new Bradleystat extends less than three- 


Back-panel extension is 11/16 


rere quarters of sn inch behind the panel. The same is 

3 Holes for table mounting are true of the Bradleyleak and the Bradleyohm. And 
provided. the Bradleyometer extends only seven-eighths of an inch. 

4 Graphite discs give stepless, z ; Y 
noiseless control. You can improve your radio set immensely by sub- 

5; Internal switch opens battery stituting a Bradleystat for your present wire rheostat ‘ 
circuit. ora Bradleyleak for your old grid leak. There’s plenty 


67 One knob provides control from of room. Try it! 


1/4 to 100 ohms, | Bateim 
u One locknut holds Bradleystat — 
securely in position. “ Bafa 
8 pri only one hole in panel. : : » Chicag 
Electric Contro!ling Apparatus |Gevel 
287 Greenfield Ave. Milwaukee, Wis. | Denver 
serena mwneD it RS RRR 5 Detroit 
Baltimore Buffalo Cleveland Knoxville Philadelphia Saint Paul { 
oe << New York Saint Louis Seattle ¢ 
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‘ 


perder, 


The dust cap over 
the stator plates is 
14 apt snstantly remova- 

ble without tools. 


_ A Low-Loss Condenser 
- for Selective Receivers | 


HE New Bradleydenser embodies many new 

and important features that contribute to its 
high efficiency and low loss. One of the most 
significant innovations is the omission of the 
outer end-plate and the substitution of a unique 
bearing that maintains rigid alignment of the 
rotor plates without the use of unnecessary insu- 


: WN 


All plates are solid brass, lating or di-electric end-plates. There is almost 
carefully soldered at all - ° ° Po 

joints. The Bradleydenser no di-electric material in the Bradleydenser 
frag 2 Soaasen to absorb energy from the antenna oscillations. 


The minimum capacity also is low, affording a ~ 
wide range of control. This is an important 


aye advantage in sets to be operated from loops. 
0.00025 M-F. $4.50 We shall be glad to send you , 
0.0005 M-F. 5.00 complete information about 
0.001 M-F. 6.00 the Bradleydenser. Drop us a 
Ta Reinier to Hn, today 

Y4-in. to fit any standard dial. 


Electric Controlling Apparatus 


287 Greenfield Avenue 
Milwaukee,Wisconsin 


| Sales Offices 
| Baltimore Knoxville 


‘Birmingham Los Angeles 

| Boston New York B Notice the amazing 

’ Buffalo Philadelphia e reduction of insulatin 

' Chicago Pittsburgh material to two sma 
Qi g é 


+Cincinnati Saint Louis paret The di-electric 
»Cleveland Saint Paul ss is, therefore, very low 
Denver San Francisco 

’ Detroit 


Another Allen-Bradley Radio Device of the same perfection and quality as the Universal Bradleystat 
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“BUILD YOUR OWN” WITH “RASCO” PARTS 


Buy from the Oldest and Original Exclusive Radio Parts House in the United States 
We pay ALL transportation charges in U.S. ALL GOODS SENT a] IN 24 HOURS 


Order direct 


from this’ page. 


Money refunded if 
goods do not satisfy — 


SPECIAL PRICES FOR THIS MONTH 


& 


i 


Zi 


Dial Marker 
The big little thing you 
have been waiting for. 
Just drill a hole in the 
panel and mount the 
marker above the diai. 
Nickel plated and nvolished, 

Dial er, 

epeescoconcocap $.05 


Vacuum Tubes 


Only best make tubes car- 
ried in stock. Any tube 
replaced if defective, pro- 
viding filament lights. 


4199 3 2.50)3 


2 


Vin amp. 


J201A 5 v., .25 amp. $2.50 
J12 1% v., 25 amp. 250. 


Rico’ (Adjustable) 


Loud-Speaker Phone 
Has rubber gasket under- 


Cockaday Coil 


wennnne “B” Batteries 
We positively guarantee] 


Audie Frequency Trans- 
former 


Sponge-Rubber Cushions 
Get rid of tube noises 


Guaranteed best _ make. N bett T f 
Three windings of No. 18 ~; owe quan take aie “Highest class ma-|° due to vibration. nae Bae 
|Magnet wire. Has brass|fresh stocks, All with taps.|terials. Impregnated coils. 243" %” th Py 
eee davicicane _ Sm. 22% v....§$.85 —. steel stampings|= 
2 2 42251 Medi N used. Save 50 per cent b; 
guaranteed or money back.|size, 22% ‘volt.....1.20|assembling it yourself,  |!8989_Sponge-rubber : 
ggl!2750 Cockaday colt $1.50]4560 Medium size. J1100 Ratio 4%-1...$2.00)cushions, each ......$.12 
So Oe lawn a's 2.2013 1150 Ratio 64-1... 2.00/Six for ............ . .68 
a es 


4 


Neutro-Transformer 
Can be used for all tuned} 
radio frequency circuits. 


Moulded Variometer 


men dings. 


Made for usual b 
waves. Secondary has one 
center tap. Two genuine 
bakelite tubes. Silk wire. 
Furnished with 2 brackets. 


31159 Transformer, 
er cocccs se OD 


makes instrument 
180 to 


that we claim for it. 


shaft. Bottom flange when/ers a pleasure. 
placed into 4, 3 direction|!y exclude all noises and 
pare’ jmake reception 


ot 


FONEKUSHIONS 


Highly Agee eo inst Made of sponge rubber. 
it. 


Make wearing your receiv- 
Positive- 


mounting. 650jure. Sponge rubber will 
meters. Money back ifjlast for years. Light as 
this instrument is not allja feather. 


433550 Fonekushions. set 


35350 Variometer...$3.00'of two ............-$.42 


and most prac- 
tical type of condenser. 


- 


44230 + mfd. yd 


plate capacity 
34110 "00025 md.” i 


Straight Line Condenser |Radio Frequency Trans- 


**Rico’’ Condenser|Transf 1 
a on, @ cite aeete eee ee 
a pleas-icity $i. 


75 type. 
Dlate capacity ......$4.75|J2800 Transformer, - 
All tynes no dials $1.50!1%"x2%” ......... 


NEW!! NEW!! 

formers a Pull Transformer 

for many new circuits. 

Best Radio Frequency|See any radio magazine. 
Made of best materials. 

Designed by R. E.jCoils impregnated. Sili- 
Lacault, Associate Editorjcon steel laminations. 


Save 50 per cent by as- 
isembling yourself. Sim- 
ple instructions furnished. 
41159 Push-Pull Trans- 

former, $1 SOlformer, ratio6% to 1$4 00 


RADIO NEWS. Air core 
200-600 meters. 


Dilectryte Panels 
ighest dielectric 
Strength as per Bureau 
itendards. Beautiful 


ish. 
wee -: . a 7 
12x3-16” 


ce ae 


BE SURE TO 
SEE 
PAGE 1279 
} 1 4875 OF J 
Three-Gang Socket Raseo 180° ‘Variceoupler | Jiffy Jacks and Plugs Radiocite 3 Spaghetti Soldering fron 
Silk wire wound = r<-4 44870 shows the best and “RADIO NEWS” ee solid black composi-| Varnished Pafexible cam-igmallest and  handiest 
Aluminum shells, genu-jlite tubes. s.}cheapest cord tip. Mounted FOR NEW tion. Automatic crystal|/bric tubing, 319 takes No.|made. Fits any flat iron 
ine heavy bakelite base, Wave length, 150 to 600 pening pene. Positive con- holder. Triple adjustments.|22 wire; 320 takes 18 tojop percolator plug. Plug 
P meters. For panel mount-| tact. 34875 shows new Jiffy “‘RASCO” Smallest, neatest detector|20 wire; 521 takes 16 tolthen becomes handle. 5” 
3 brackets for mounting,jing %” shaft. Your|Cord Plug sad two Jiffy made. Radiocite crystal.|18 wire; 341 takes 22 toliong. Complete but weith= 
12 nickel binding posts.jmoney refunded if it is|Jacks. 34870 Jiffy Jack GOODS 200,000 in use. 28 wire. out plug or wire. 
Length 7%” not all we claim nut and screw, ea...$0.05 41899 Detector ..... $0.60) J319-320-321 Per ft. $.06 
, 43100 Variocoupler_pre-|J4875 Two Jiffy Jacks and 31898 Galena detec- 5341 Flexible soft rubber — Soldering 
45995 3 gang socket $1.50\paid ...............$1.50\0ne Jiffy Cord Plug .20 LOF ....seveeeee-seeS-50ltubing; 10 feet for..$.20liron ............... $1.45 
700 
4451 
5025 199 1700 
y 1425-361 1 1 t 701 
foto Pants Brass Rods Litz Wire oe Ribbon Tin Foil Switch Knob “‘Raseo””’ Bezels 
jearance } Sold _ in 6’? lengths only.|p me fe 4 
As we are discontinuing|48032 Rod, 8-32" threai ee ee ae 3700 %”" wide: 3701 14” be BELO Ge felle come 4°10000 Raed, 1%" Ge. fee ee ee er 
these particular sizes,thisjiength .............. ©; wide. ”; 8.32” \ C. 
material 1s now offered at|J6082 Bod, 6-33" itrena 4823 E No 25 R&S S-02/A11 sizes per foot...$.01 nee oy deers my ee By) ae 
cost. 3-16” thick. {length ..........- E No. 28 B&S. .0! Copper Foil Best grade only J850 hasj/4451, Has 8-32” or : 
$352 9x12” each _. .$1.75|51425 Rod, pia in P< i891 E No. 21 B&S .03/.001” thick. 4” wide. 1500 sq. inches per lb. 10-32” bushing, no screw.|J1700 Rasco Bezel, 
5354 x ea. 1.90] ound, length ..,....$.10|/892 E No. 20 B&S .04 $5025 Copper Foil, per pest 700 sq. inches i? 1b. 3199 Knob 1 inch secceeee oGel5 
3356 6x14” each. 1.60/33616 Rod, plain 3-16”|10 per cent discount injfoot ............... -$.10/3850 Tin foil ..... b. $.48 ad 31708 Bezel, 1%” 
3357 6x4” each...... .65iround, length .......$.061100 foot lots. J Tin foil a -48134451 Knob ........ .06|diam. .............. » 
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Mounted Crystal-Cup 
Cup has screw and adjust- 
ment nut. Fits all stand- 
ard mounted crystals. 


Raseo Vernier 

Why use a vernier conden- 
ser when a vernier attach - 
ment will do anything and]? 


Angle. Bushing 
Angle piece used to mount 
panels, ete. 1,000 
5-16” wide, height 7-16” 


Panel Mounting 
Low Loss Condensers 


useS.| Positively no better con. 
d e 


enser market, 


Storage Batteries 
Guaranteed for two years. 
Only NEW material used. 
Acid proof terminals. Pat- 


Rheostats and Potentio- 
meters 


Come with metal 


Rheostats and Potentio- 
meters 


dials} High heat dielectric base. 


si < on and composition knob. Ex-|Come with tapered, knurl- 
Mie Mea Cae ese Gener amalaaat ne 41475 Angle piece, Shafts %’’. Save from 40 $2400" "Two volt, 40 cellent merchandise de-jed knob, 2%” dia. Com- 
Radiccite  |Cleverest. vernier made.|“*°" ----------- tees to 60 percent by assemb-|amp, hours ........ .90|sPite low price. plete with pointer. 
Best most sensitive mount-|Can be used with any ling condenser yourself. {J Six volt, 40 34210 6 ohm Rheo...$.27 14310 6 ohm ...... $.38 
crystal.  Navo[dial. Soft rubber ring] Beg phen ¥ per[JUIHL 11 Plate ....$1,00|9mP. hours «5; .-.:< 72514211 30 ohm Rheo... .30]J4311 30 ohm ...... .44 
i317" maaiocite Ci ee ee en 4° tee. eG a eee 50//4212 200 ohm Po- 14312 Potentiometer, 200 
sveneccnceeeee oGe25(51450 Vernier ......$.181J8866 Bushing ......$.011J4343 43 Plate ... §.33\Shipped express coliect.|tentiometer ......,-. -45)0hms .........--sees 
315 ¢ 
2900 
\ | 50g 65% | 202 —= Dan Fs 
Phone Plugs Bakelite Socket Name Plates Bindin Post Name Plate “‘Rasco” Posts Cord Tips 
Sold from 75e to $2.00/Octagon shape. Four nickel] Rest made, paper-impreg-| All mame plates brass el Ground, "Out (Made of black composi-| ott phone cord tips, 
everywhere. Hard rubberjbinding posts, phosphor|"ated condensers. Capac-|ith silver letters. put, “A” Bat. —, 3315 Each..........-$.03 
composition shell and pat-|bronze contact springs.|{tY guaranteed. "8389 (Richt or left) $.1¢ Bat, —, Loud Saaee! 1680-51 Each ...... $.08) pT oa 
35050 Phone Condenser, |3809 Comes in 35 styles.|‘‘C’ Bat. —, Aerial, + $202 Has nickel-plated Separable Cord Tips 
ted cord tip holder. Fin-| Best brown bakelite. lense ae ‘comel 
ented cord tip holder, Fin-' Dg ips ES $.20,Any denomination, —— Input, “‘A + bat. wh; “B’'|bottom, each ...... --$.08INo solder required. Wire 
est workmanship through-|J65!0 Bakelite socket $40) ence ts Con aoncer,  [St¥le -2--- eee $04 Bat. t., I oop ““C”* Bat. a vn each style.....8.90]e0e in ferrule. Shank 
t. 46500 Tube Socket. Made Panel ‘Beaie. 2%”. 90°.|4+. New! A” Rat. + holds it tight. Nickel 
= -90025 -+-$.20) metal, silver background, “Re Bet 4122 Initialed Binding |holds, 
31030 Rasco Tahoe jentirely of composition.|s5059 Gri a Leak Con. black lettering. 16000 Name’ Plates. all|Posts. Six popular styies as 
Plug. Each ..... _.$.35 Best_ made. Each _ Each_....$.35 denser, .00095..... 3015715 Sele, Each..... $.15 stvles, each ... ..$.03 Each idstinbuehan seal 1008 Oe 


RADIO SPECIALTY COMPANY. 98 Park Place. New York City 


Factories: 


Brooklvn, N. Y. 


Elkridee, Md. 


eines sige 


-_ 
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“BUILD YOUR OWN” WITH ‘“‘RASCO” PARTS! 


Lowes a ; in America 
a8 


fps 
{ 10 AD ons || 
——~ og) 5080 | 3200 305 301 


atarscxtoe 
WOT NEEDLE —s 


304 | "5 


“Perfect” Lugs Spider Web Forms [31375 aaa Bearing a i. and Tubing] Alcohol Blow Torches «Tropa: “Raseo” Switeh Points 
These new and improved|pine forms to wind your| hold rotors. Length %° wide;|Best made, Give intense/The* ‘only permet of inter-|Nickeled and polished. 
lugs are brass, nickeljspider webs. ade from a Pag <1 2% shaft 5 hot flame, Great for fine|/mediate Super-Heterodyne|J301 %”x%”, 6-32” 

B ton ve 


lated, ed s seasoned fibre, |! ceeeS. ork, transformer. It combines 
as hown, M os py center and| threaded sleeve Kn long, | 18981 5” La ata transformer and condenser 
single piece ‘Istde holes for wiring. | °2° h -$.25)%"; ; length $.15)/8982 3” Torch ..... .50/and enables the transform- 
Lead wire goes into tube. ry “131550 Sockettes. Four of] Threaded Brass Reds [34104 Rosin aie Solder. jer to be tuned to the finest/J305 
43080 ‘‘Perfect’’|Both 5” diameter. these take ‘dne vacuum pe in 6” lengths ou A non-corrosive solderjdegree. 3” dial included » 4-36", doz.... 

43200 Spider form...$.25|tube. Grasp tube firmly. [38 es Ss ad with flux inside. in price.; $3510 Tropa-|J375 Switch stop %” 
Best by test. Set of 4 $.25156032_ 6-3 ssn: $.!0lformer, each .......$6.75 tong, with nut, doz... .18 
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Moulded Dials P seat Radio Fees, ad Throw Switches Bakelite {80° Coupler Jacks and Plugs Cord Tip Jack Series Parallel Switeh 
Bree’ |done or Neutro-itefler with|Mounted on composition| De Luxe Style Best materials, Silver|Takes place of binding|Quick change from one 

lutely true. this kit, Contains 3 R.F.|plock. Small enough for es of natural ie contacts. Factory making|Posts. Cord tip ge circuit to another. Black# 
ple, Letters inlaid in| Neutro-Transformers with s h|Postal Telegraph jacks,jstipped by jack. Made of|omposition knob, nickel 

.0005 condenser attached;|#!! radio purposes. * makes these. ger rags ae pore plated fittings. Blade 

two Neutralizing Conden-|J4100 Single pole...$. 31000 Jack 4 springs $.65 pgise . rad ” 

sers. Also illus. book. {4101 Double ee. ae Primary 13 taps. 180 tols1001 Jack 3 springs 7 soldering necessary. radius 1%”, 

a 25 | 58778 Rais Froqomey 550 meters. 51002 oad 5 springs .80 steee Cord tip jack. 52950 Series parallel 

33076 Dial 4” ...... Rito... - 22... $13.85: 3.85.8) ....$.35133150 Coupler ......$2.35 03_P 35! Eac S.1Slewitch  scccccsceccct ee 
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Melotone Loud Speaker} Tinned Nickel Lugs Wood Cabinets Collapsible Loop Aerial | ‘‘T’’ Wire Connectors Nickel Screws 
Best popular loud speaker.JAll our lugs are tinned. /Highest grade ag er 32” high, 28” wide. Has|This big little article Made atihesis 


Fibre horn, heavy metaljJ310 Brass Lugs for No. cabinets made. is}heavy cast base upon which “ . 19 taps. Size 
base, five ft. cord. Nickel]8 screw, doz ......$.10/hinged. Made ot 4 ‘tock. loop turns easily. Wind- 4% m.; 1%” center 

) Bigooseneck. Greatest tunedi|J311 Copper Lugs for Nos.|J710 Panel, 7x $2.60/ing consists of special mul- Coil is firm and 

4 (adjustable) talker. Horrj6 and 8 screws, doz..$.10)J7!2 Panel, 2” 3.00|tiple stranded wire. Loop L y 

> Bicngth 11%” 4 pet 656” ;/J369 Copper Lugs for Nos./J714 Panel, 3.15}readily folds to fit into 4”|wire. Can be _ attached/Price, 4”, %4'\32650 Spider Coil..$1.15 

\ Biotal heigh 4, 6 and 8 screws, doz. 1013718 Panel, .40|tube. Hard rubber insu-|with a pair of pliers, long, dozen $.15| 42660 Coil for panel 

* 2 Mistttene “Speak- 1308 C opper Lug ‘for 6-32|1721 Panel, lation. J2610 Collapsible{J2975 ‘'T’’ Wire Con-|Price, %” and 1”|mounting. 225-600 met. 

: $4.00 Iscrew, doz. _......... 10 Panel. 7x24"__4.20! oop .. $3.75 Inectors, 12 for. $0.05!lonz, Rea 

. a ' 
and 
6400 
Gane 
4400 
j ! ! 00 
» Binding Posts BHouble Phonodapter * Beare a r Radio Cement see ee Wire, Phonodapter Skinderviken Button 
” $ nly seamless tubing made|Weather resisting. Used 3 re, 

}Bitexa tnish: “cach. S0ajeit teke any’ “atandard] 1.—Inside Diameter. O.\particularly for cementing|!/16", already "tinned, * pete ota — a Wamous Microphone for 
3124 Initialed Binding|/double head set, thus]—Outside Diameter. LL. Jcovered wires. Coils cov- making soldering easy.jyour phonograph @ loUd/pransmitters, Sold all 
Posts; Antenne; B. Bat./making your phonograph] 0 x og m ae with iis coment a in 2-foot lengths/talker, Fits all phono-lover for $1, This is the 

+; B. Bat.|a loud talker. Made off), -* eee require no form graphs. Made entirely of|senuine article. No imi- 
add , Bat i Se ey eel plated. nim $.35; ba thie —— je oo $.05|pure soft rubber with|*ation. Smallest and most 
Phone; each ........$.06/3 soft rubber bushings. a” T. i” “O..'5 8 cement. , oe Silk Cord Bidsd tie theeve — microphone made 
445 Spring Posts, ea. .04/11220 Double Phono- é 6605 ;|J1750 Cement, 2-oz. Rubber Insulation. %” 

144 Spring Posts, ea. .07!dapter_.............$.6513" 0.. 2%” $ islbottie $.59!44400 Per foot “_..$.02111310_Phonodapter..$.381/9805. Microphone. .$.85 

Reinartz Receiver Exactly as shown with Autoplex Cireuit Will bring broad- This Company is always in L 
mahogany eab inet, cast on loud speak- | ¢p, ket rs nd id ty" Genuine RICO 2000 

je market for new ideas. Any ohm double head set 

panel, all necessary : | small specialties in demand by | \ Standard phone with 

instruments, binding 1 | the radio fan will be highly a 6-foot cord. Tripole 

pone ant paten om parts, including | weleomed by us. Some of the . Regular price, 

Tan tie” ek: Soeetnne cabinet, | articles shown on this page| Wa. B $4.00. Our special 

; on by anyone in v4 tom H originated with our customers, : 4 price. J6060, 

4 : hours. You can cover t ’ jo yp geet. A vo $2 50 

: g 2 1000-15 - 5 

} nae in a few hours | model addressed to Research by 


ily with this set. ti 
39988 Reinartz Re- me. 
ceiver ...... $13.501)9955 Autoplex outfit............+ $i 5.00 


New 1925 “Rasco” Catalog ‘2 NEUTRO-REFLEX—The Wonder Circuit! 


Department, ¢/o this Com- , Money back if not 
satisfactory, 


CONTAINS 75 VACUUM Here is one of the most talked 
ryt het a F K E gE. of radio circuits that has been 
ARTICLES, 92 PAGES A POSTAL ae ng g ee, Why build 
All Armstrong Cir- BRINGS IT & AVE. FUNC: QEUHOCINS ft eeery es 
cuits: — These impor- when the NEUTRO-REFLEX 
jtant circuits are ex- Sa . will duplicate, the results on three 
plained clearly, all ‘ tubes? This famous circuit was 
values having been giv- " " developed by Clyde Fitch, and 
. leaving out nothing LUaTALOG Rar was ‘fully described in RADIO 
t 5? could puzzle you. NEWS for Aztgust, 1924, pages 
f a We ee 188-189, Practically the same 
ei Sul The Vv Tube > outfit is now made by one of the 3 2 
B pecs pea a ee . Z largest Neutrodyne manufactur- A 
Thi td th 
amplifier ; all Armstrong | rings in the distance AND tag 3 Tubes ‘Do The Work of & 
Sircaite § one-step radio ‘Es the. same volume as a five tube 500 MILES ON LOUD SPEAKER 
F srry amplifier and 7am Neutrodyne set. NO NEUTRALIZING CONDENSERS ARE NEEDED WITH THE NEUTRO- 
; poor gS three ye d REFLEX. Uses three 201A tubes. 
OB fier; sh ak eave psn ? - 3 Our outfit comprises all necessary parts to build this set as follows: 3 ‘‘Rico’”” NEUTRO-TRANSFORMERS; 3 “‘Pilot low- 
: ’ Ort wave regen- , < loss 21 Plate Condensers: 2 ‘"Rasco’’ standard Audio Transformers; One “‘Raseo’’ Jack; One “‘Raseg:’ trid- toe Conden- 
4 erative circuits; 4-stage u ser; One ‘‘Rasco’’ .001 Fixed Condenser; 3 Bakelite Sockets; 3 ‘‘Rasco”’ 30-ohm Rheostats; One 7x31 Mahogany Cabinet; 
; radio frequency ampli- 7 Binding Posts; One 7x21 Dilectryte Panel; 1 Grid Leak; 3 Dial Markers; 3 3” Dials; 3 .001 Condensers; 1 .00025 Grid 
: ares radio and audio heat Contenser: 2 Grid Me Hoestions ae; 1 Fost Rubber Tubing; 1 Doz: “'T’? Connectors; Fibre Washers, Ssrews, Brackets, 
2 a ; 0 us Ba ase- Boar nding Post Namepiates; One set of directions, Blue Prints, ete. 
requency amplifier; in 96 98 Dake Place FOtAL PRICE OF THE GOODS LISTED. RL aa Ts 6 ERT 


ductively coupled am- J Mew : 
plifer ; all Reflex -Cir- OUR SPECIAL PRICE FOR 
THIS MONTH ONLY 


RADIO SPECIALTY COMPANY, 98 PARK PLACE. NEW YORK C 


1132 Radio News for January, 1925 


7 i = ql a A 
QUT reniter OLULGRUSUCELURLIERDTRERLGDAGRCELeeeenTenetore Di Ozanke * —kIiiii iii ooo) 


? 


\ 
a 
“ 
7 
= 
. 
© 
7 
© 
= 
» 
= 
- 


Cy, 


= 5) 
EN 


<> 
Er 
Fae) 


> 
SAN 


F OZARKA Radio Instruments were 
sold through regular chanfiels— dis- truments or 
tributor to jobber—jobber to dealer— 


dealer to you—the Ozarka $39.50 four 


tube instrument would cost you exactly $65. No wonder 
people are amazed at Ozarka values. 
Selling as we do through our own direct factory 
representatives, the Ozarka selling expense is the very low- 
est possible, considering the fact that the instrument is 
demonstrated in your home. 


The price you pay not only includes the sales expense 
but also the service expense. The success of any radio 
instrument, like the automobile, depends upon service. 
Ozarka representatives have been trained directly under 
Ozarka engineers—the men who designed and perfected 
the Ozarka circuit. They are, therefore, capable to deliver 
expert service to you in your own home without expense. 
Compare this with the customary method of having to send 
and instrument back to the factory to be serviced. Somebody references, and above all be willing to learn what we are willing 


has to pay for this expense. to teach him without cost. Technical knowledge is not essential; in 
No matter how perfect any radio instrument may be when it leaves fact, we prefer a man who knows very little about radio because we can then 


. A : : : teach him according to our method. The man we are looking for has lived 
the factory, little things sometimes will go wrong. The ordinary shandy in his vicinity for a considerable length of time. He is well known—well 
man is not the one to properly service your automobile, and it is also thought of, and would hesitate to sell any article unless he is thoroughly con- 
true of ralip—seay Sersery trained cupeensuinnves 0am properly service Eel SEE give ie his spare Cnson-apiin is oohd principally iu the evening * 
any radio instrument. The saving in selling expense, plus the saving to us of the serv- : - c rn Be 
ice expense on Ozarka instruments, makes it thoroughly possible for this company to _he will build up a permanent and profitable business of his own. 


Seem 2 


We Have An Opening for 
a Few More Ozarka 
Factory Representatives 


At the present time there are over twenty-two hundred 
trained Ozarka representatives who are successfuly de- 
livering Ozarka instruments and Ozarkaservice. There 
is still some territory not covered, and to the right man we 
can offer a permanent and satisfactory business of his own. 
The type of man we want must be clean cut, have a good 
reputation behind =, be in a position to furnish the best: of 


sell a 4-tube instrument which will satisfactorily operatea loud speaker for a retail price This is not a proposition for a man out of a job merely looking for some 
of only $39.50. If you pay more, you are paying someone for sales and service expense. thing to tide himself over. The investment required is small, but is absolutely 
The Ozarka factory representative who is perfectly capable of delivering Ozarka necessary. Experience in salesmanship is profitable but not essential, be 


cause the Ozarka in the hands of a man who knows how to operate it 
will do its own talking—it will sell itself if given a chance. 
If you are willing to learn every detail of our instructions re 
garding the servicing of Ozarka instruments, and realize 
that such knowledge is necessary to lay a foundation for a per: 
manent radio business, write us for more information. 
We can only consider men who are really sincere and want to 
improve their financial condition—men who are willing to do theif 
best, and above all men who are frank enough to tell us a 
themselves. Let us have this information today, and be absolutely 
sure to give us the name of your county. If your county is now taken 
you will be notified isumadiotely: | otherwise, we will gladly give you 


service wears the Ozarka gold button, «vhich is the symbol that he has completed 
a service instruction under Ozarka engineers. He is perfectly capable of com- 
Porn d assembling any Ozarka instrument and locating and correcting any 

ittle trouble that may ever — He will gladly set up an Ozarka in your 
home without any expense, and let you operate it yourself. You must prove 
to your own satisfaction that it delivers for you exactly what you expect 
a radio instrument to deliver. 

Would you be interested in reading afew wonderful, interesting stories 
of real long distance reception—letters from people who have actually 
heard London and Manchester, England; Cardiff, Wales; Glasgow, Scot- 
land; Buenos Aires it erica; and last but not least, a number of 
people have heard Honolulu, Hawaiian Islands, onthe Ozarka instrument. 
Ask for book No. 200. It will be sent free if you give the name of your county. full details. Send for Book No. 


OZARKA, Inc., 804 Washington Boulevard, CHICAGO, ILLINOIS — 
(ee) eg CQ > 
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The Radio Experimenter 


By HUGO GERNSBACK 


situation which probably has no parallel in all science. 

-Briefly the situation is as follows: All about us, at 

almost every hour of the day, there is floating through 
space music, information, news and every other form of en- 
tertainment. But in order to take advantage of this abso- 
lutely free entertainment we must first have a key to unlock 
this invisible universe. There are two ways of accomplishing 
it. The first is to step in at the nearest radio store and buy a 
complete radio outfit. The second is to make the outfit your- 
self. . 

The first method is simplicity itself, and one need know 
nothing about radio to receive all the free entertainment. The 
other method is not so simple but is vastly more interesting 
and exciting. As a matter of fact, to build a radio set your- 
self for the first time is a vast adventure with unending thrills 
and excitement. Moreover, no parallel can be found any- 
where in our modern civilization for these reasons: Have you 
ever heard of anyone making his own phonograph? There 
may be a dozen such individuals scattered over the world, but 
we have never met one, unless he was in the phonograph busi- 
néss or an inventor. ; 

*Or, have any of your acquaintances ever built an automo- 
bile? —There may perhaps be a few individuals who have done 
it, but we have never met such an individual. There are, 
however, good reasons why it is not done. You cannot step 
into a phonograph store and buy every article necessary to 
build a complete phonograph. They will sell you spare parts 
of certain items, but no one would ever think of trying to 
assemble a complete phonograph in this manner. The same 
with an automobile. You cannot step into the next automo- 
bile accessory store and buy all the parts for a complete 
machine. 


With radio, however, this situation is vastly different. 
There is hardly a radio store that does not invite the radio 
experimenter to step in and buy parts—or, as our English 
friends call them, components—with which to build his latest 
pet hook-up. There is.not a single item from a loose coupler 
down to a screw, from a finished cabinet down to the smallest 
lug that the radio experimenter cannot readily secure. And he 
gets them now at prices, thanks to competition, that are ex- 
traordinarily low. 


, \ HE radio experimenter is the outcome of a most unique 


The dyed-in-the-wool radio experimenter usually starts in 
with a crystal set or a one tube affair. He reads every avail- 
able scrap of radio.information, radio magazines, Saturday 
Radio Supplements, books, and what not, and soon becomes 
perfect in distinguishing a good circuit from a bad one. 

And right here we may let the uninitiated in on a deep and 
dark secret. In spite of thousands of radio hook-ups printed 
every month, there are only about a dozen fundamental cir- 
cuits. Just as you can get thousands of different colors and 
shades from the seven original colors, just so can you derive 
thousands of radio hook-ups from the few fundamental cir- 
cuits. Of course each new hook-up is supposed to have special 


points of superiority above all others, and it is this point that 
the radio experimenter investigates carefully. He rarely 
builds what would be known as a “classy” set. It is true 
that he may build a few for his friends and maybe one or two 
for himself, but as a rule he just uses a “hook-up board” on 
which he scatters his various radio components which he 
hooks and unhooks with various wires, etc., every time he sees 
a new circuit. 

Every experimenter has his own pet hook-up which, for 
one reason or another, gives “the most wonderful results 
imaginable” and every radio experimenter will gladly show 
you how, by means of this particular hook-up, he can bring 
in stations further away than will any factory built set in 
existence. Strange to say, however, he actually accomplishes 
this every once in a while; this, by the way, does not necessar- 
ily frighten the set manufacturers out of their wits. Despite 
such handicaps they manage to get along! 

Then again if the experimenter wishes to build a really 
good set for himself, it is not a matter of great cost nowadays. 
He can build a good set cheaply himself, in fact, for much less 
than a manufacturer can sell the same set, for obvious reasons. 
The radio experimenter has no labor or advertising costing 
huge amounts. The manufacturer uses expensive labor 
and many other like items which the experimenter does not 
have to consider. And let it be said to the everlasting credit 
of the radio industry, that the radio set manufacturers actually 
encourage the experimenters. Many manufacturers sell com- 
plete “kits” all ready for wiring, so that anyone, with only 
the aid of a screwdriver and pliers may build his own. In 
other words, the radio industry recognizes the fact that the 
radio experimenter is a powerful force in the community. 

In one point the radio experimenter has it all over the man 
who buys the ready-made article. No $500 set can ever thrill 
its owner as a $20 self-assembled set thrills the experimenter. 
It is characteristic of the American genius that more and more 
individuals are beginning to build their own outfits. ‘There 
really is nothing more fascinating in existence. And then 
there is the great fun of adding new inventions and new 
developments to your set as time goes on, for a radio set today 
is as much alive as a tree. It grows slowly but surely, and 
seemingly never grows old. Small wonder then that a very 
large number of people who bought ready-made sets have been 
converted into radio experimenters. 

Many people have an idea that radio experimenting will 
soon stop. The argument is that everybody will own a fac- 
tory-made set and then there will be no reason for experiment- 
ing. The writer emphatically disagrees with these good 
people ; radio experimenting will increase rather than decrease. 
There will always be the lure of new things to be tried out. 
During the next three years radio television will come to the 
front. Just think what a new radio paradise this new art will 
open up to all radio experimenters. Many people even though 
they own expensive radio sets will certainly wish to attach a 
television apparatus to their sets; we are much nearer to this 
phase of radio than most people think, 
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Above is shown the 
manner in which the 
three wire aerial of 
the ZR-3 is suspended 
in midair. 1, 2 and 3 
are each of a different 
weight. Thus, when 
the ship is in motion, 
the wires tend to 
spread fan-shape. 


Right: The radio 
room aboard the ZR-3 
showing the t-ansmit- 
ting and receiving ap- 
paratus. 
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HE safe conclusion of the trans-At- 

lantic voyage of the ZR-3 would never 

have been possible without complete 

and efficient radio telegraph and tele- 
phone equipment. There are so many fac- 
tors entering into the proper navigation of 
such a huge aerial transport device that 
safe navigatoin of it over such extreme dis- 
tances would not be possible if the navi- 
gating officers were not in touch with vari- 
ous sources of information at all times dur- 
ing the voyage. 

The weather conditions alone were of such 
extreme importance, that even the direction 
of the course of such a ship is dependent 
upon minute and voluminous weather infor- 
mation which must be obtained from authen- 
tic sources. 

An entirely different situation confronts 
the captain of a dirigible than confronts the 
skipper of a steamship in the point of navi- 


gation. The salt water officer has always 
his sextant, his log and sometimes land 
marks. The aerial skipper is not so blessed 


with means of finding his way about. Con- 
sequently, his every position and even his 
course is checked by the use of the radio 
compass. Without this highly sensitive piece 
of apparatus, there would be no end to his 
difficulties in knowing his place in corre- 
spondence with the rest of the world at any 
given time. 

So, considering these few factors alone, it 
is easily understood why such sensitive radio 
—= was included in the cabin of the 


The apparatus consisted of five distinct 
units. There was the regular transmitter of 


-400-watt capacity capable of working on 


wave-lengths between 300 and 3,090 meters. 
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HE epoch-making flight of 

the ZR-3 from Germany to : 

the United States last October = 
was made possible to a great extent : 
by the important réle played by 
radio. 


Captain H. C. Flemming, Chief = 
Radio Operator of the ZR-3 de- : 
scribes here exclusively for RADIO : 
NEWS’ readers his exciting radio 
experiences. Our readers will be 
=: much interested in this non-tech- 
= nical talk of Captain Flemming, who 
gives us a remarkable insight into 
the workings of the giant airship 
during its successful flight to Lake- 
hurst, N. J. 

—EDITOR. 
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This set is of the standard vacuum tube 
transmitter type so arranged that it could 
be operated upon C.W. or LC.W. This 
was the transmitter which was relied upon 
during the greater part of the journey to 
furnish connection with the outside world. 


How the ZR-3 Was Piloted = x 
by Radio i 

By CAPTAIN A. C. FLEMMING | rec 
Chief Radio Operator of the ZR-3 
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It has a proven range of about 1,400 miles tul 
for dependable communication. 

Power was furnished by a 1% killowatt, 
wind driven generator. This instrument was 
arranged to swing out from the side of 
the cabin. A novel method of adjusting 
the speed of the generator to the speed of 
the dirigible was obtained through this sys- 
tem of raising and lowering’ the generator ch 
unit in regard to the side of the cabin. 
By changing the angle, proportionate changes 
in speed could be obtained, thus enabling { 
the operators to obtain the proper voltage 
from the generator at all times. The air 
currents created by the speed of the dirigible, 
of course, furnished the power for turning 
the propeller which was directly connected 
to the shaft of the armature. The voltage « 
from the generator was stepped up to 3,000 
volts through a transformer and then recti- 
fied through the usual vacuum tube. proc- 
ess. After passing through a series of filters 
it is impressed on the plates of the transmit- 
ter tubes. Power for lighting the filaments 
of these tubes is also obtained from the 
wind driven generator through the agency. 
of a step down transformer. 

THE RECEIVERS 

The bulk of the receiving on the trans- 
Atlantic voyage was accomplished on a de- 
tector and two step audio frequency set of a 
standard German make. Two of these sets 
were used jointly. The hook-up was of the 
ordinary regenerative type. For the general 


run of work, this equipment was found capa- 
ble and sturdy. 
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The most novel-bit of apparatus is the 
radio compass which contains, aside from 
the detector and two stages of audio fre- 
quency amplification, six stages of radio 


| frequency amplification, Obviously, this set 


is extremely sensitive, and purposely so, 


* since several times, enroute, the Captain took 


recourse to it in order to check his position 
and bearing. As a matter of fact, he used 
it upon every occasion, for the radio com- 
pass is the one arrangement which may be 
absolutely relied upon for accuracy. Through 
the use of a unit directional loop, it was 
possible, with this compass, to obtain a 
course by taking observations on one known 
point alone. This is an extreme improve- 
ment over previous installations which re- 
quired that two points be located and then 
the position or course of the ship designated 
by the use of triangulation. 

The radio telephone installation is com- 
paratively small, being of about a 50-watt 
capacity, since its use is intended primarily 
for making landings. As has been fully 
described in Rapio News before, the only 
efficient way by which the captain of such 
a ship may direct his ground crew in making 
a landing, is through the use of radio tele- 
phone; other means of signaling, such as the 
semaphore or wig-wag codes, might con- 
ceivably be used, but the radiophone is the 
only practical method. Our phone equipment, 
is of the standard vacuum tube type and 
consists of a standard unit, manufactured by 
the . Telefunken Company of Germany. 
Small as it is, we found it exceptionally 
efficient and succeeded in many cases in 
working distances around 300 miles. As a 
matter of fact, it is given a range of 280 
miles for which it may be depended upon 
under ordinary conditions. 


SPARK SET FOR EMERGENCY 


A reserve set which was installed for use 
in case of an emergency is a standard Tele- 
funken quenched-spark set capable of work- 
ing «ver waves between 300 and 800 meters. 
All during the voyage this set was kept in 
working condition so that it could be brought 
into operation at a moment’s notice, contem- 
plating a major damage to the regular vac- 
uum tube transmitter. Of course, spare parts 
were carried to replace practically any break- 
down. 

The filament current for the receiving 
tubes, as well as the plate supply, is obtained 
from storage batteries. These units are 
housed just outside the operating room. A 
point well worth noting in connection here 
is the fact that the batteries are on charge 
practically all the time the generator is run- 
ning and that the receivers can be operated 
with perfect ease while the batteries are on 
charge. As with the transmitter, the bat- 


¥ 


: 
1 
& 


“< 


1135 


LY 


Three of the navigation officers aboard the ZR-3 listening to a program from an American 
broadcast station while over the Atlantic Ocean. 


teries receive their supply from ¢he wind 
driven generator which also furnishes power 
for the 27 electric lights in the various 
cabins throughout the ship. 


THE OPERATING ROOM 


The operating room itself, as was said, is 
in the aft cabin. A peculiar method of con- 
struction was employed so that the room is 
both sound and shock proof. The terrific 
roar of the engines is deadened by a wax 
compound lining which covers the entire in- 
terior. Several precautions were necessary 
in installing the apparatus so that all dan- 
ger from sparks would be eliminated; even 
‘the transmitting key was surrounded by a 
wire gauze which would protect any spark 
originating at the contact points from ignit- 
ing stray gases which might have been evi- 
dent. Similar precautions were taken at 
every point in the apparatus where there 
was a possibility of an open discharge. On 
every occasion when the ship was taken to a 
higher altitude, the operators were notified 
to cease transmitting, since each such raise 
in altitude is accompanied by a slight escape 
of gas, and the gas being hydrogen was of 
course, highly explosive. At the conclusion 
of the rise, when the captain thought it 
safe, he would signal the operators again 
to resume their work. 


The antenna system consists of three 


TITLES See rere re enervt ey 


A view of the 
lower part of the 
ZR-3, tin from 
the radio room, as 
the huge ship was 
leaving the coast 
of France. Note 
the shadow cast 
on the beach be- 
low. 
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stranded cables of the Litz type. Euch wire 
is attached to its individual wench and may 
be lowered or raised independently of the 
others. Through a switching arrangement 
the operators were able to use any wires 
separately or any combination of them to- 
gether. Their total length was 360 feet. A 
torpedo shaped weight hung from the bot- 
tom of each one and was of sufficient size 
to keep them taut and separate. 
THE DEPARTURE OF THE ZR-3 

At 6:35 GMT, on the morning of October 
12, the ZR-3 departed from Friedrichshafen 
on Bodensee for its voyage to the U. S. 
Naval Air Station at Lakehurst, N. 
Aside from the. crew of 27 men there were 
aboard the ship three naval officers, and a 
representative of the U. S. Army. No 
passengers were carried on the ship, since 
every extra ounce of lifting capacity was 
given over to carrying the 30 tons of ben- 
zine, two tons of oil and a ton of food. 

In the morning before our departure, a 
heavy fog descended down on Friedrich- 
shafen so that the thousands of people who 
had gathered. to-see us take off, were unable 


to watch the ship more than leave the 
ground. 
The take-off was accomplished without 


event. The early part of the voyage was 
made through the clouds and fog. Soon, 
however, the ship was piloted to a height of 
2,200 feet, and immediately we passed above 
the clouds. The Swiss Alps appeared in 
the morning sun. Almost immediately the 
antenna was lowered and the apparatus 
started. Before we left, complete weather 
reports had been received daily for more than 
two weeks, covering the course over which 
we intended sailing. It was of the utmost 
importance to keep in close touch with any 
changes which might take place in the weather 
along the route, or that we be immediately 
notified of any -unknown circumstances.' It 
was, therefore, with great interest that the 
first operator took his place and began tuning 
the receiver. 

FIRST USE OF THE TRANSMITTER 

This first attempt was unsuccessful, since 
one of the three aerial wires snapped be- 
fore*we. were able to raise the home station 
at Friedrichshafen, which we were calling. 
What repairs were possible‘ were made on 
the broken wire and later, as we were pass- 
ing over Basel, Switzerland, we succeeded 
in getting into communication with Fried- 
richshafen, working at~ 1;510-meters. Of 

(Continued on page 1291) 
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Super-Power in Radio Broadcasting 


By LOUIS FRANK 


There has been talk of opening super-power broadcast stations. The idea has not been accepted 
with open arms by all. But to judge sanely one must know the advantages and disadvantages 


which would accrue from such a scheme. 


HE most important question that con- 

fronts the radio public of the present 

day is the use of super power in 

broadcasting. Within the next few 
years we shall have a chain of powerful 
stations across the country with a minimum 
range of 1,000 miles, or there will be in- 
numerable moderately powered stations with 
an average range of 50 miles. The former 
supposition seems to be the more logical one, 
as the tendency is to increase power 


subject in this article. 


over 50 miles. This may sound ultra-con- 
servative, but the reader should bear in mind 
that we are. talking of continued reliable 
service in the entire territory. It is pos- 
sible that such a station gives very excellent 
service at a certain point 100 miles out. 
However, if there is another point 100 miles 
out where signals are very weak, then the 
station is not reliable for service 100 miles 
away. From the point of view of reliability, 


Mr. Frank has covered all the salient points of the 


Up to the present time, two methods have 
been employed for bringing radio. broadcast- 
ing up to a level of national importance. The 
first of these is that of short wave transmission 
and re-broadcasting. Here.use is made of 
the fact that short wave transmission has 
some advantages over that of the~ longer 
wave, it being less subject to fading, seem- 
ing to travel as well by day as by night and 
to cover remarkable distances. - Therefore, 

what has been done is this: A short 


in every station that goes on the air 
and in Government Radio Regula- 
tions, recently issued, provision was 
made for this very thing, but only 
as an experimental measure. 

In order to get the proper angle 
on this question, it is desirable to 
review some of the considerations in- 
volved. In the early days of radio 
broadcasting, it was purely a local 
matter. A broadcast station was sat- 
isfied to feed its own locality with 
programs, and stations, therefore, 
were built with low power capacity, 
just sufficient for local work. An- 
other reason was that radio equip- 
ment was likewise in its first stage 
of development, both as to power and 
quality. During this period of de- 
velopment, the type of program 
broadcast was also more or less of 
a local character and generally of an 
inferior grade. However, the public 
took to broadcasting very rapidly, 
and progress in the technique of 
broadcasting was made rapidly. Art- 
ists, public performers of all de- 
scriptions, people of national and in- 
ternational prominence, noted this 
rapid development in the art and 
gradually began using broadcasting 
either for their own advantage, 
through its publicity value, or be- 
cause they had something to say to 
the public. As a result, the very 
best entertainment in the country is 
available to the radio broadcast lis- 
teners. In other words, the art of 
radio broadcasting has developed to 
the point where it is no longer a local 
affair, but is a national one and is 
rapidly becoming international. 

Broadcasting having reached this 
importance, it seems reasonable to 
say that it should be reorganized on 
a basis commensurate with its na- 
tional importance. Present broadcast 
stations have a maximum power of 
about one kilowatt, although there 
are a number of stations doing work 
on higher power under special ex- 
perimental licenses. A station with 
a power output of 1,000 watts is not 
very powerful, and in spite of 


academic question. 


watts. 


DAVID SARNOFF 


Vice-President and General Manager of the Radio Corpora- 
tion of America 


The fear has been expressed by some that a super-power 
broadcasting system would interfere with the effectiveness and 
destroy the function of the local station. 
less as would be the belief that a national highway would 
obviate the need of local roads. 
the voice of the community which it serves, just as the local 
newspaper is the expression of its interests. 

Moreover, the problem of super power is no longer an 
Super-power broadcasting is here. Already 
stations in Canada are employing between five and ten kilo- 
A station has been erected in England in the vicinity 
of London employing 25 kilowatts. A 20-kilowatt station has 
been established in France, and a number of other countries 
contemplate the early addition to their broadcasting systems 
of stations having powers into tens of kilowatts. 
thoroughly demonstrated that those American stations which 
have utilized the full one kilowatt 
regulations have afforded a higher 
satisfaction to the radio listener than those employing lower 
powers. 

The question now is whether the United States shall lead 
or follow in the development of super-power broadcasting. 


legree of al 


This is as ground- 


The local station will remain 


It has been 


ermitted wd the present 
ear around 


wave transmitter has put a program 
on the air, this program being received 
on special short wave receivers at 
different broadcast stations in the 
country, and the amplified signals of 
the short wave receiver re-broadcast 
by the local receiving station. In this 
way, a program sent-out from one 
part of the country may be re-broad- 
cast simultaneously, by - many sta- 
tions over the entire country, thus se- 
curing broadcasting on a_ national 
range. Despite optimistic reports of 
the proponents of this plan of broad- 
casting, the records do not show it 
to be successful as yet. There still 
remains considerable work to be done 
in this field, before it can be prac- 
tically utilized for national broad- 
casting, as it is altogether too un- 
certain in performance for reliable 
communication on a large scale. 

The second plan, which has been 
quite successful, is that of linking the 
various broadcast stations of the 
country by long distance telephone 
lines. This is done as follows: If 
an important address by a government 
official in Washington were to be 
broadcast over the entire country, the 
address would be picked up in Wash- 
ington and sent over a telephone line 
to the exchange in Washington. 
There the address would be transmit- 
ted, as though it were a telephone 
converstaion over the long distance 
telephone lines to the various broad- 
cast stations, which would be linked 
up with the Washington exchange. 
Each broadcast station would then 
broadcast locally. This has been 
done on a number of occasions, prov- 
ing quite satisfactory. It is not 
purely a radio plan, as it involves 
to a considerable extent, telephone 
co-operation. 

If it were possible to reduce the 
number of links in a national broad- 
casting chain to a reasonable mini- 
mum, of four or five, we should have 
a national organization of consider- 
able merit. A plan providing for 
this has been proposed at the recent 
Radio Conference. This plan involves 


numerous so-called DX reports, can- 
not be relied upon to reach out for 


any considerable distance. However, this 
does not mean that these stations are 
not heard over long distances. It does 


mean, however, that these stations can- 
not give good broadcasting service con- 
sistently over long distances. A_ 1,000 
watt station cannot be relied on to give 
good broadcasting service, that is, loud 
speaker reception on an average good re- 
ceiver, over a territory having a radius of 


even a 50-mile estimate is probably high, but 
assuming that the existing types of stations 
have this range of 50 miles for reliable com- 
munication, it is seen without argument that 
transmission is only good for local work. 
If radio broadcasting is to be utilized on a 
national scale, it becomes apparent that the 
business of broadcasting will have to be re- 
organized on a basis commensurate with its 
national importance. 


the erection of high-powered stations 
at strategic points in the country. 
It is similar *to the one followed in 
the erection of trans-Atlantic radio tel- 
egraph stations. Here it was found nec- 
essary to increase the power to very high 
values in order to insure good service 
through various kinds of interference. It 
is proposed to increase the power of a 
broadcast station to the point where it will 
be able to serve reliably an area within a 
radius of 500 or 1,000 miles, thereby reduc 
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ing the number of units necessary to serve 
the nation to a few high-nowered stations 
strategically located. ach of these high- 
powered stations would be linked by tele- 
phone lines, so that the same program could 
be broadcast simultaneously from all of 
them. It would be possible to build such 
high-powered stations to give the same good 
quality as is delivered by the present low- 
powered stations. 

This plan seems to be in line with the 
logical development of broadcasting. How- 
ever, a number of arguments against the 
proposal have been advanced, which it might 
be well to consider. Such a plan of super- 
power broadcasting has already been carica- 
tured as a great giant swinging a club over 
other broadcasters and producing tremendous 
interference. It has been cited that when 
station WEAF increased its power a short 
time ago to more than one kilowatt, tre- 
mendous interference was produced and that 
if 50 kilowatt stations are erected, inter- 
ference will make any kind of reception im- 
possible. The uninitiated reader most cer- 
tainly will be impressed by such an argu- 
ment, but I believe it falls flat if certain 
factors are included. That is, if a station 
with increased power were directly in the 
heart of the city in which the interference 
was caused, there is no question that great 
interference would be created. However, if 
such a powerful station is placed somewhere 
in the country, even 25 or 30 miles outside 
the city, there would be no such interference. 
This is because the signal intensity falls 
very rapidly the first few miles from the 
station and more gradually afterwards. The 
reason for this is that the signal intensity 
varies inversely as the square of the dis- 
tance from the transmitter. That is, two 
miles from the station the signal intensity 
is one-fourth what it is at one mile, and 
three miles out, it is one-ninth what it ‘is 
at one mile. Fig. 1 shows how the signal 
intensity drops as the distance from the sta- 
tion increases. The greatest drop occurs at 
the start and by the time it has reached: the 


city limits, the signal strength has dropped 
sufficiently to avoid interference. 

It has also been said that the small broad- 
cast stations would thereby be eliminated. 
If a small broadcast station becomes useless, 
there is no reason for its existence. Should 
the art of broadcasting develop to a point 
where some small stations become useless, is 
that any reason why the progress of the 
art should be stayed? Surely, the public 
would not contend that motor vehicle de- 
velopment should cease because it puts the 
horse and wagon out of existence, or that 
subways should not be built because the small 
trolley cars would then have to go out of 
business. The same logic applies in both 
cases. But as a matter of fact, if a small 
broadcast station really serves some useful 
purpose to a community, it most certainly 
would not be put out of business by large 
super-powered stations. These would only 
give to large areas that which cannot be 


VOTING BLANK 


ARE YOU FOR OR AGAINST 
HIGH POWER BROAD- 
CASTING? 


In order to ascertain the popu- 
larity of the scheme to open Super 
Power Broadcast Stations it is de- 
sirous on the part of the Editor of 
RADIO NEWS that you cast your 
vote on this blank and mail it to 
Radio News, 53 Park Place, New 
York City, before December 31. 

The results of the vote will be 
published in the forthcoming issue. 
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The broadcast station of the present one-kilowatt 
type located within the city emits a signal more 
powerful in its neighborhood than a signal received 
in the same neighborhood from a station 150 times 
as powerful located 25 to 50 miles from that city. 
This is because the signal intensity falls very 
rapidly the first few miles from the station and 
more gradually afterwards, as shown above. 


secured in every part of the country. Need- 
less to say a small station in some out of 
the way town cannot serve its community 
such fare as the Phitharmonic Orchestra’s 
concerts, nor can they serve a speech by 
President Coolidge. It requires pick-up in 
central points like New York and Washing- 
ton, which the small stations cannot have, 
but which a chain of super-powered stations 
can accomplish. In other words, there is a 
sphere of usefulness for both low- and high- 
powered stations and there is no reason why 
a small station would have to go out of 
business if high-powered stations were 
erected. 

The trend,of development seems to point 
to some kind of a national change in broad- 
casting. It has become so wide in scope 
and so important that bigger things must be 
looked forward to than 500 to 1,000 watt 
stations, which cover a few miles only. 
Matter is being broadcast which is of vital 
importance to the country at large, and, 
therefore, means should be employed by 
which this matter can surely reach all the 
people interested. Some available means 
have been here outlined, and it will be of 
interest to have further discussion on the 
subject. 


BROADCASTERS AUTHORIZED. TO 
INCREASE POWER 


The Department of Commerce has an- 
nounced that licenses will be immediately 
issued for increasing power of broadcast 
stations under a plan permitting the addition 
of 500 watts at a time. Such increases, 
however, are emphasized as being wholly ex- 
perimental and entirely at the risk of the 
station, and at all times under the control 
and regulation of the District Supervisor 
of the Department. The announcement spe- 
cifies a maximum of 5.000 watts and cau- 
tions that the announcement does not deal 
with so-called super-power stations of 25,000 
or 50,000 watts. 

(Continued on page 1297) 
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A New College of the Air 


With the WJZ-New York University Combination, another college enters the air to benefit 
those who are desirous of not only listening to music, but of improving their minds. It is possible 


that some day our children will be educated in this manner. 


possibilities of this new field, the eight 
courses comprising the fall term 
were determined upon. Although 
the work is in line with 
that presented in the 
classrooms it is simpli- 
fied to such a degree as 
to be undertandable to 
the most casual listener. 


Mrs. Clara E. Breakey, lecturer on” 
home economics at New York Uni-. 
versity, who will also lecture for the 
“Air College.” © Gilliams Service. 


OMPLETE endorsement of the prac- 
tical value of radio broadcasting as an 
aid to education is demonstrated in 
the co-operative action between New 

York University and the Radio Corporation 
of America in opening the Fall Term of the 
recently instituted “Air College” at station 
WJZ on Monday evening, October 6. Ad- 
dresses by members of the N. Y. Univer- 
sity Faculty and General J. G. Harbord, 
President of the Radio Corporation, broadcast 
direct from the college playhouse on that 
date officially inaugurated an extensive 
schedule of educational broadcasting, having 
no parallel in broadcasting history. 

The fall term of the “Air College” will 
consist of twenty-minute lectures covering 
eight subjects, broadcast from WJZ every 
weekday evening from October 7 to Decem- 
ber 23. 

The “Air College” has as its primary 
object the dissemination of educational in- 
formation of the non-technical or popular 
type. It is presenting through the medium 
of radio broadcasting, attractive lectures on 
subjects of general interest. New 
York University recognizes the 
growing power of radio as a stim- 
ulant of public interest in the arts 
and sciences, and has established a 
Radio Educational Committee 
headed by Professor Marshal S. 
Brown, Dean of the Faculties. As- 
sisting him in this work are Pro- 
fessor James E. Lough, Dean of the 
Extension Division, and Professor 
H. C. Hathaway, Director of Pub- 
lic Occasions. 

After more than a year of ex- 
haustive investigation by both uni- 
versity and WJZ officials as to the 


Each of the courses were especially se- 
lected and prepared with the realization that 
the mind of the radio audience is composite 
in the extreme. Fullest results can be ob- 
tained only by considering the varied reac- 


tions of that audience to unattractive pres- 
entation of even the most valuable material. 
Human interest and non-academic treatment, 
two prime requisites of successful radio ad- 
dresses, have been stressed in the choice of 
subjects and professors for the radio lec- 
tures. 


NAVY DOING ITS BIT TO CUT 
INTERFERENCE 


Officers of the Navy afloat and ashore 
are doing all they can to eliminate inter- 
ference in the interest of efficiency and in 
aiding the broadcast listeners. During the 
past year over five per cent. of the old ship 
spark sets have been replaced with tubes, 
practically all new ships are equipped with 
tube transmitters, and Naval operators have 
been ordered to tune loose-coupled receiving 
sets correctly. Another effort on the part 
of the Naval_radio personnel has been to 
eliminate mush and harmonics from high 
powered shore stations. 

Commandants of all naval districts have 
been ordered to conduct reception tests in 
their districts to determine if naval arcs and 
sparks are causing interference attributed to 
the Navy. In Honolulu, it was recently 
demonstrated that interference charged to 
Naval Stations continued when they were off 
the air, and eventually it was traced to a 
violet ray machine. 

Why the Navy is so generally charged 
with causing practically all the interference 
is not understood by Naval officers, who 
point out that the Navy actually operates 
only about one-half of one per cent. of the 
shore radio stations in this country; actu- 
ally only 88 in Continental United States 
out of a total of 17,142 government-owned 
land stations. At sea, in the neighborhood 


(Continued on page 1270) 
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Broadcasting in Great Britain 


By S. R. WINTERS 


We are confident that our readers will find this article, the result of 

an interview with Captain Eckersley of the British Broadcasting 

Co., exceedingly interesting. One is given an insight into the man- 
ner in which broadcasting is handled in Great Britain. 


66 N my opinion, the next great ad- 
vance must come in the development 
of apparatus for the reception of 
radio signals, the transmitter being 

far ahead of the receiver in perfection,” 

stated Captain P. P. Eckersley, Chief En- 
gineer of the British Broadcasting Co., Ltd., 
in a recent interview. “The receiver is dis- 
tortionless within practical limits up to the 
output of the last tube, but the methods used 
to convert electrical waves into sound waves 
are very far from perfect. We must de- 
velep a loud speaker or telephone receiver 
that will give proper amplitude for the whole 
gamut of audible sounds.” 

BROADCASTING IN ENGLAND 


The broadcasting conditions in Great 
Britain are at variance, radically, with those 
in the United States in several respects. 
For instance, persons availing themselves of 
broadcast services are required to purchase 
receiving sets under a licensing system—that 


‘is, pay $2.50 a year for the privilege of 
" operating a receiver. a } 
“programs is different from that in this coun- 


The broadcasting of 


try. There is a central transmitting sta- 
tioiw—located in London—and speeches and 
concerts originating there are dispersed by 
land lines to 11 relay stations. The Eng- 


» lishman, contrary to the obsession which has 


seized the American, is not possessed with 
the “itch for distance.” 

"These divergences in conditions in America 
an the British Isles prompted Captain Eck- 
ersley, who is inspecting broadcast stations 
in this country, to explain the English sys- 
ten. As a prelude to these explanatory 
details, it is well to set forth certain gen- 
eral facts: It is estimated that at present 
there are 7,000,000 broadcast listeners out of 
a total population of 42,000,000; about 
1,000,000 licenses to operate receiving sets 
have been granted and licenses are being 


sissued at a rate of about 50,000 a month; 


there are 21 broadcast stations in operation 
on the continent, and 11 of these constitute 


+a chain of relay stations; end the income of 


the British Broadcasting Co. is approxi- 


mately $2,000,000 a year. 
THE ORGANIZATION 


“You must bear in mind,” indicated Cap- 
tain Eckersley at the outset, “that this is a 
The direc- 
tors of the concern are composed of one 
managing director, who is independent of 
commercial attachment, and six other direc- 
tors who are manufacturers of radio appa- 


ratus. These six directors, however, are en- 
gaged in the competitive sale of instruments. 
The company is a private concern with Gov- 
ernment supervision. If we care to make a 
departure in principle of operation, we have 
to consult the Government, but its consent 
is ordinarily given. The British Broadcast- 
ing Co. receives about $2 of the $2.50 re- 
quired of e#h operator of a receiving set, 
the remainder reverting to the Government. 

“The main transmitting stations; having a 
rating of 1% kilowatts each, are located in 
Aberdeen and Glasgow, Scotland; New Cas- 
tle, Manchester, Birmingham, London and 
Bournemouth, England; Cardiff, Wales, and 
Belfast, Ireland. These stations, with the 
exception of the one at Belfast. were com- 
pleted in October, 1923. The plan of estab- 
lishing 11 other stations in a relay system 
for broadcasting was advanced and adopted 
as a practical solution to serving the great 


The type of microphone used in the British 

broadcast studics is composed of a strong 

magnet in the field of which is a small, light 
coil acting in the diaphragm. 


number of owners of crystal receiving sets. 
In London, therefore, is concentrated the 
land wires by which these relay stations are 
connected. These wires, used for telephone 
purposes during the day, are put at the dis- 
posal of the British Broadcasting Co. at 5 
o’clock each afternoon. 

“Even with a chain of relay stations,” 
explained Captain Eckersley, “we found that 
our broadcast programs were not completely 
covering the country. Therefore, permission 
was asked of the Government to erect a 
high-powered transmitting station so that 
with one fell swoop, as it were, we might 
blanket all the areas. This request’ was 
granted, and a 25-kilowatt station was built 
at Chelmsford, about 30 miles from London. 
This location, however, was only temporary, 
since, Owing to the interference created by 
this powerful station, it had to be removed 
to a point 70 miles from London. It is 
connected by land line with the city. 
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CAPTAIN P. P. ECKERSLEY, 
Chief Engineer a tee Broadcasting 
o., Ltd. 


STATION DESIGN 


“We have a typical broadcast station in 
many respects. There are two studios—one 


for speeches and the other for music. How- 
ever, we have a,novel pick-up device. It is 
a coil suspended in a magnetic field. The 


wire composing this coil is wound flat in a 
ring-like shape on flimsy paper, in order to 
make it as light as possible. The current 
picked up by this coil is very feeble (not 
sufficient to operate a telephone receiver) 
and the energy induced in that coil is taken 
through it by means of a cabie, which goes 
directly to an amplifier. The output then 
goes to the control room, which is two stories 
higher than the studio. The cable, previously 
referred‘ to, takes the current from the first 
amplifier to a second one, which is located 
in the control room. The second amplifier 
is variable, that is, the amount of output 
may be varied at the will of the operator. 

“The so-called ‘Blind System of Control’ 
is in operation, having -dispensed with the 
usual method of having a person looking 
through a window in order to control the 
actions of performers or artists in the studio. 
The program is scheduled to start at 7 
o'clock, at which time a plug is inserted in 
the jack which causes ‘Big Ben’ to chime 
out.7 o'clock. Then the engineer on duty 
moves a switch to and fro several times, 
which flashes a red light in the studio. Fol- 
lowing this signal the announcer presses a 
button which signifies to the engineer that 
the former wants to-begin the program. 
After this particular performer concludes, 
the announcer states that the next number 

(Continued on page 1272) 
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Thornycroft, Siemens, 
Arco, Lodge, Fitzgerald, 
Ewing, Ferranti, Ayrton, 
Perry, Hewitt, Mordey, 
Preece, J. J. Thomson, the 
Darwin brothers, Langley, 
Wadsworth, Keeler, Hale, 
Brashear, Carnegie, Phipps, 
Heintz, Stanley, Kelly, 
Chesney, Dushman, Lang- 
muir, Alexanderson, Row- 


land, Newcome, Arnold, 
Jewett, Rice, Schwab, 
Stone, Michelson, Wood- 


ward, Webster, Goss, Dud- 
ley, Muirhead, Kennelly, 
Birkhoff; to have met 
many others, Kelvin, Helm- 
holtz, Duddell, Pickard, 
Marconi, Tesla, Abraham, 
Balfour, Parsons, Rayleigh, 
Coffin, Dean Stanley, Nan- 
sen, Roosevelt, Jusserand; 
to have corresponded with 
Heaviside, Wien, Righi, 
Shaw; to mention those 
names that occur at the 
moment,—ought to attempt, 
even if in an unambitious 
way, to hand on something 
of the color of the time, 
and to tell, at least a little, 


5 OR 


“No organization engaged in any specific 
field of work ever invents any important 
development in that field, or adopts any im- 
portant development in that field until forced 
to do so by outside competition.” 


A 


E.g. 


The telegraph companies did not 
invent the cable, and after the first 
cable had -been laid continued their 
efforts to build lines in Alaska and 
Russia to communicate by that 
route. 


. Neither the telegraph nor the cable 


companies invented the telephone. 


i 


It was offered to them for $300,000 © 


and they declined it. 


. The telegraph, cable and telephone 


companies did not invent the wire- 
less telegraph, and declined it when 
offered. 

The telegraph, cable, telephone and 
wireless telegraph companies did 
not invent the wireless telephone, 
and turned it down when it was 
offered to them for $250,000. 


. The gas companies did not invent 


the electric light. 


. The horse-car street railways did 


not invent the electric railway. 


7. The steam engine companies did 


not invent the steam turbine. Nor 


Bae 


did they invent the internal combus- © 


tion engine. 

8. The steam en- 
gine companies, 
turbine compa- 
nies, gas engine 
companies, did 
not invent the 
Diesel engine. 


PROF. REGINALD AUBREY 
FESSENDEN 


THE OBJECTIVE 


HIS is to be, first of all, an 

autobiography, for that is 

what I have been asked to 

write. But I would like to 
make it rather more than that. This 
is an extremely interesting age, one 
which will be famous for many 
things. It is an age of great art. 
Our sculpture has been finely influ- 
enced by detailed and _ scientific 
knowledge of anatomy, for lack of 
which the older masterpieces are al- 
Ways reminiscent of lard. Scien- 
tific knowledge of color has raised 


E are happy to present to our readers 
CG this month the first installment of the 

autobiography of Professor Reginald A. 
Dr. Fessenden is, without question, one of the 
greatest American radio inventors. He is the actual in- 
ventor of the very first wireless telephone. He is also the 
inventor and patentee of the Heterodyne principle, now 
used in all Super-Heterodyne receivers. He is also the 
inventor of the submarine telephone and over 300 other 
important inventions. Dr. Fessenden’s radio achievements 
have been tremendous, and without him the radio art 
would not be where it is today. 

This autobiography is probably one of the most import- 
ant in radio literature, for not only does it disclose the 
work of a great and famous inventor, but Dr. Fessenden 
has the knack of writing interestingly, constructively and 
in a language that even a child can grasp. 

“The Inventions of Reginald A. Fessenden” will run in 
serial form for over a year in RADIO NEWS and the 
work will subsequently be published for the first time in 


Fessenden. 


rious types of 
engine compa- 
nies nor the elec- 
tric companies 
nor: the — ship- 


7 


. Neither the va- | 


building compa- — 
nies invented the © 


turbo-electric or 


the Diesel-elec- © 
tric drive, and | 
the chief: engi- | 
neer of one of | 
the largest. elec- | 


tric | companies 
put on record 


his opinion that © 


“electricity could 


painting to a new level. There has 
never been any architecture to com- 
pare with the dreams of steel and . 
concrete which we build. We shail 
be remembered for a hundred things, 
our literature, our surgery, our medicine, our 
chemistry, our wars. 
THE AGE 

But most of all we shall be remembered 
for our inventions. Now, of the details of 
the other great ages we know very little. 
We do not know how Shakespeare wrote 
his plays nor how the Elizabethan sailors 
made their plans. Cellini’s autobiography 
tells us much of his travels, but little of 
the methods he used, or how his contem- 
poraries worked. A man, therefore, who 
has had the good fortune to know person- 
ally many inventors and men of constructive 
mind and of vision, such as Edison, the 
Wrights, Maxim, Weston, Westinghouse, 
Thomson, Brush, DeForest, Sprague, Camp- 
bell, Steinmetz, Gray, Bell, Fiske, Corey, 


book form. 


of how the things were done which were 
done. 


METHODS OF INVENTION 

Invention is an art; just as much so as 
painting, or doing fine machine work. Would 
it not be useful to tell of the methods which 
the experience gained in making some hun- 
dreds of inventions and observations have 
shown to be. apparently the best? And of 
the best tools to use, i. e., the books which 
have been most useful, those branches 
of knowledge found most nearly indispensi- 
ble. And of the best way of approaching 
problems. 

LAWS OF INVENTION 

People think of invention as something 
beyond all law. But it has its laws; here 
is one of them: 


—Editor. 


never be used 
except as an 
auxiliary on 
ship-board.” 
10. The electric 
companies did not invent the high 
frequency alternator, and when per- 
suaded to make one up at the in- 
ventor’s expense, the electric com- 
pany returned it with a letter stat- 
ing that in the opinion of its engi- 


neers it “could never be made to © 


operate above 10,000 cycles.” 


11. Neither the electric nor the electric 
communication companies invented — 
the hot cathode rectifier nor the ~ 


12. 


audion. These great inventions were 
due to Edison and DeForest. __ 
Neither the shipbuilding companies 


nor the ship instrument companies — 


invented the gyroscopic compass, 
the inductor compass or the wire- 
less compass. 


This autobiography copyright 1924 by E. P. Co. All rights, including that of translation, strictly reserved. 
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12. The silk producers and manufac- 
turers did not invent viscose or 
artficial silk. 

14. The collar manufacturers did not 
invent the soft collar, and turned 
it down when it was offered to 
them. Etc. Ete. 

This is a law to which, so far as is 
known, there are no exceptions. Is it not, 
therefore, worth while for an inventor of 
an important improvement in methods of 
making tea or of storing power to know 
that he should not take his invention to 
those engaged in selling tea or in generat- 
ing power, because there is less prospect of 
their adopting it than substantially any other 
class or organization; that it would be mere- 
ly wasting his time; that he should adopt 
other means? 

And is it not important that the student of 
economics should know such a law, in order 
that he may investigate it and find the 
cause? All our civilization is based on in- 
ventions; before inventions, men lived on 
roots and nuts and pine cones and slept in 
caves. And invention must still go on, for 
it is necessary that we should completely 
control our circumstances. It is not suff- 
cient that there should be organization capa- 
ble of producing food and shelter for all 
and organization to effect its proper distribu- 
tion. Nature has tried this again and again, 
as with the ants and the bees, and it was 
substantially effected by the Chinese at cer- 
tain stages of their history. But the ant- 
hill civilization has always proved a failure 
and insufficient ; we must work for still more 
complete control. 

Even if it were physically sufficient, it 
would not be so mentally. One of the most 
interesting things in ancient history is the 
difficulty the Hyperboreans had with their 
messengers. They lived in a country which 
was considered ideal by those who lived else- 


where, for everything grew there without 
cultivation; there was little or no rain, but 
a heavy dew each night (see Strabo, 12; 
13; 15) and a cool sea breeze blew 
all day, and while it was never hot, 
there was but little frost in winter. 
Yet when they sent envoys and 
messengers to other countries, as 
they did at first from time to time 
(see Herodotus, 4, 33) the mes- 
sengers and envoys never returned 
to Hyperborea and they were 
finally reduced to sending their of- 
ferings to other temple shrines 
packed in wheat straw and handed 
on from tribe to tribe until they 
reached their destination. 

STUDY OF THE SCIENCE OF 

INVENTION 

The first thing to do in investi- 
gating any subject is to get suffi- 
cient data to form a foundation. 
And in assembling the facts a few 
definitions are useful, for defined 
facts are, one may say, already 
roughly machined. 

New and important improvements 
may originate in a number of ways: 

1. Discovery. A man working in one 
field may observe a phenomenon which is im- 
mediately and obviously applicable, as an 
important development, in another field. For 
example, Rdentgen, working in a field which 
had been opened up by Leonard, but with 
different apparatus, noticed that when an 
object of non-uniform density, such as the 
hand, was interposed between the cathode 
and the screen or photographic plate the 
image produced varied as the interposed den- 
sity, and that he could observe and photo- 
graph the bones of his hand. This was a 
magnificent discovery and has had far- 
reaching results. The discovery of the light 
sensitiveness of selenium by Sale was also 
accidental. 

Such instances are extremely rare. I know 
of but four or five, and would be obliged 
for information of others. But for some 
psychological reason the theory that all in- 
ventions are of this class has always ap- 
pealed to the general public and consequently 
there have been innumerable fake stories of 
the origin of inventions. 

The Phoenicians are stated to have dis- 
covered glass through the accident of a wood 
fire on a sandy beach, but glass has been 
dug up which was made more than four 
thousand years before the time of the Phoe- 
nicians. Myth-making of this kind is going 
on today; for example, in the radio supple- 


Reginald A. Fessenden in 
his study. The instru- 
ment on the table is a 
radio talking violin, one 
‘of Professor Fessenden’s 
latest inventions. An elec- 
tromagnet is placed near 
the strings of the violin; 
which reproduces sounds 
when audio frequency vi- 
brations flow through the 
electromagnet winding. 
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The home of Professor Reginald A. Fessenden at Chester 
ill, Boston, Mass. 


ment of a well-known New York newspaper 
there appeared, a few weeks ago, a very 
interesting and circumstantially detailed ac- 
count of the accidental discovery, at the 
Brant Rock station, in the presence of a 
very competent radio engineer, obviously 
speaking in good faith, of the heterodyne. 
Though the records of the Patent Office 
show that the heterodyne patents were filed 
five or six years before the Brant Rock 
station was erected, and three or four years 
before the apparatus described as being used 
was built, the story told fits in better with the 
general idea of how inventions are made, 
probably becoming the standard version. 

But it is important that the student of 
economics and of the science of invention 
should note that it is very rarely indeed that 
an important improvement arises in this way. 

2. Substitution. Commercial conditions 
or engineering methods may change so as to 
make a well known but previously unused 
method preferable. Aluminum is known to 
be a conductor; if the copper mines became 
exhausted aluminum would be used. A 
method of signaling for a few miles might 
be well known but not used; if a demand 
for apparatus capable of signaling a few 
miles arose, it might become important. 

3. Desigm A new and definite problem 
may be presented which can be solved by 
well known means in suitable combination. 
For example, at one time lamp black was 
caused to deposit quickly on copper plates 
by electrostatically charging the plates and 
passing the smoke from burning oil between 
them. The method was found too expensive, 
but if occasion should ever arise for pre- 
cipitating other finely divided material, it 
would be a matter of design to ascertain 
the proper non-corrosive depositing sheets, 
the proper means of producing the electro- 
static potential, etc. 

4. Invention. Here a definite problem is 
set, but the means is not well known, and 
invention is required. 

WHAT IS AN INVENTION? 


It will be seen that Substitution, Design 
and Invention shade imperceptibly into one 
another. How then shall we determine 
which is which? I think it determines it- 
self, in this way: If the demand is new 
or the means for supplying it is new, then 
it is probably not an invention; and most 
certainly not when the use of the means to 
supply the demand is suggested by several 
individuals. On the other hand, if the de- 
mand has existed for a long time, and the 
means for supplying it have also existed 
for a long time then the suggestion of 
applying the means to the demand does 
involve invention. 


Py 


Sie 


if 


Three world famous inventors: Above, 
Thomas A. Edison; above right, James 
Watt; and right, George Stephenson. 


So I would suggest the following defini- 
tion of invention: 

“When a demand has existed for more 
than five years, and when it has been known 
for more than five years that there would 
be adequate financial reward from supplying 
the demand, and when all of. the means for 
supplying the demand have been in known 
existence for more than five years, then the 
application of the means to the demand will 
be presumed to involve invention.” 

Note: About ten years ago, I went over 
several hundred cases in the Patent Office 
and found that the application of this rule 
would reduce the work of the Patent Office 
between 60 and 70 per cent. It would also 
do away with patent parasites. By this I 
mean that when, for example, a man brings 
out a very important invention, like DeFor- 
est’s audion, or the new no-hysteresis iron- 
nickel alloy, the Patent Office is deluged 
with claims for obvious applications of the 
new device or material, which are often 
allowed, incorrectly. This does not, of 
course, apply to improvements of the new 
device or materials, requiring real invention. 

It may be asked, why set the term of five 
years? The answer is that this is merely 
a basis to work from. It may be held as 
quite definitely settled that when a strong 
pecuniary incentive has been known in exist- 
ence for more than five years, and every 
element of the means to supply the de- 
mand, has also been in known exist- 
ence for more than five years, that invention 
has been necessary to see that the demand 
could be supplied by the means, but if either 
demand or means had been in known exist- 
ence for less than fiye years, it does not 
imply that there has not been invention, but 
merely that invention” is not clearly estab- 
lished and that the claim for invention must 
be supported’ by other evidence. 

Having cleared this portion of the ground, 
we can next see if there are any characteris- 
tics which define the inventor himself. 


WHAT IS AN INVENTOR? 

Now we see the advantage of getting out 
our definition of invention. We can go 
ahead at once and say: 

“An inventor is one.who can see the ap- 
plicability of means to supplying demand 
five years before it is obvious to those skilled 
tn the art.” 


R. FESSENDEN has made 
over 300 inventions which are 
in-use. Of great interest is 


the fact that already in 1907 he had 


a radio broadcast station, while he 


hurled the human voice across the 
Atlantic as early as 1908. A list of 
his more important inventions fol- 
lows: 


1. 


2 
3. 
4 


Wireless telephone. 

Heterodyne principle. 

High frequency alternator. 

Relay wireless, i.e., sending from one 


i station to another which automatically 


. Wave chute. 


. Wireless c 


retransmits it. Now used by a former 
assistant, Kintner, with Westinghouse 
Co. , 

The first broadcasting 
from Brant Rock, 1907. The first trans- 
Atlantic telephoning, 1908. 

or F d Pel- 
orus, or direction finder. 


. Loop antenna. 
. Induction telephone. 


The one where 
the diaphragm is copper and actuated 
by induction from adjacent coils. 

Compressed air condenser, and spark 
gap. 


4 Variable transformer. 


Continuously receptive receiver. 
Silicon iron for transformers. 


Flexible insulating cloth (commonly 
known as Empire Cloth). 


. Turbo-electric and Diesel electric drives 


for battleships. 


Sah —* 
ine 


Submarine oscillator. 
Depth sounding by echo (now on mar- 
ket as Fathometer). 


. Iceberg and submarine locators. 


Subterranean power storage system. 
Use of high carbonic acid content air 
for growing crops. 


. Tracer bullet. 
. Artillery sound ranging. 


Smoke cloud attachment for tanks. 


. Original geophone. 


Ultra-audible sound signaling, etc. 


Radio News for January, 1925 


WHAT CHARACTERIZES AN INVENTOR’S 
MIND? 


Obviously, that he sees relationship be- 
tween things to a greater extent than the 
average individual does. This may come 
about in two ways: 


1. By extensive knowledge, gained by ex- 
perience or by study. 

This explains the reasons for Edison’s 
tests, which have been so much ridiculed, 
but which are so sound’ fundamentally. 
Those tests showed whether the man was 
one who existed in a mental rut or was one 
who spread his thoughts. 

2. By naturally thinking in that way. 

When I first began to invent, I held the 
opinion that there was no natural aptitude 
for invention, and that any one could be 
technically trained to be an inventor. This 
came from the fact that I have always been 
extremely fortunate in oe good men 
for my assistants of whom I have always 
been very proud, and who have placed me 
under obligations which I can never ade- 
quately acknowledge. But in going over the 
history of all the inventions with which 
data could be obtained, it became more and 
more clear that in addition to training and 
in addition to extensive knowledge; a nat- 
ural quality of mind was also necessary, 

For one thing, this was indicated by the 
fact that an inventor makes not’ one, but 
many inventions, depending on the length of 
time he lives after he starts inventing, and 
on .his opportunities. Take for example 
Stevenson, Watt, Edison, Weston, DeForest, 
Parsons, Henry, the Wrights, Rowland, 
Michelson, and you will see that they made 
not one, but many inventions. This: is apt 
to be overlooked, for many inventors aré 
best known by their most prominent inven- 
tion. How many men know that Watt in- 
vented the copying press, the parallel: link 
motion, the condenser, the pantograph method 
of copying sculpture; that Stephenson in- 
vented the safety lamp; that Edison invented 
the mimeograph and the modern methods of 
making cement? 

In regard to these mental processes, we 
have not sufficient information and must 
proceed to collect data. So as furnishing 
the data for one individual case we come to 
the autobiography which I promised the 
Editor of Rapio News that I would write: 
“The Inventions of Reginald A. Fessenden.” 


(The second article of the series will appear 
in the next issue of Rapio News) 


NATIONAL SIGNAL ASSOCIATION 
FORMED. 


The formation of a national body of sig- 
nal officers. and those interested in radio, 
telegraph and telephone communications has 
been undertaken in several cities, according 
to Maj. Louis M. Evans, of the Signal 
Officers’ Reserve Corps. 

The organization is known as The Amer- 
ican Signal Association. It is planned to 
have branches in every corps area and city, 
if possible. Maj. Gen. Chas. McK. Saltz- 
man, Chief Signal Officer of the Army, is 
back of the project, which it is understood 
will have headquarters in Washington with 
posts in important centers. The object of 
this association is to bring reserve officers 
and others interested in radio communication 
and signal work into closer touch with the 
activities of the regular army. 

Local posts have been formed in Chicago, 
Washington, Detfoit and Boston, while 
others are in process of organization. An- 
nual meetings at different centers are 
planned, and a publication devoted to com- 
munications is contemplated. The organiza- 
tion will be similar to those of other mili- 
tary arms, such as the Air Service, In- 
fantry and Ordnance Corps. Area Com- 
manders are aiding in organization work. 
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Farm Radio Making Rapid Progress 


A point has been reached where the farmer cannot well do without a radio set. 


By J. FARRELL 


The infor- 


mation broadcast daily by the U. 8. Department of Agriéulture, through numerous broadcast 


stations is invaluable to the modern farmer. 


Mr. Farrell proves it, in a pleasing thianner. 


Otie of the radio exhibits of the U. S. Department of Agriculture that is attracting wide attention throughout the country. It leaves nothing 
inati It tells everything he has wanted to know about radio and what it can do for him. 


to the imagination of the farmer. 


HE hold that radio has taken on the 

rural population of the United States 

is strikingly brought out in the lat- 

est survey made by the United 
States Department of Agriculture. This 
survey, made through more than 800 
county agricultural agents,—Government 
representatives who come in daily contact 
with farm people,—developed the fact that 
the number of radio sets on farms is now 
twice the number in use a year ago. 


The survey showed that on the average 
there are now in use 130 radio receiving 
sets in each agricultural county, which figure 
projected to the 2,850 agricultural counties 
in the United States rolls up a grand total 
of 370,000 sets, as compared with a similar 
estimate of 145,000 sets a year ago. In 
some counties more than 90 per cent. of the 
farms are reported to have radio equipment 
Over 50 per cent. of the county agricultural 
agents themselves have radio sets in their 
offices for the dissemination of agricultural 
news. : 

The writer, in previous issues of RApIo 
News has described fully the nation-wide 
agricultural news broadcast service of the 
Department of Agriculture from upwards 
of 80 broadcast stations throughout the 
country. There is practically no farm com- 
munity in the United States where crop 
and market advices are not now available, 
and the big job now, as the Department 
officials see it, is to encourage greater use 
of radio in the reception of these advices. 
Through the county..agricultural agents, 
whose work it is to encourage the use of 
modern marketing methods, it is hoped to 
increase the use of radio until practically 


every farmer in the country may have the 
benefit of this comparatively new medium 
for keeping informed of current market 
conditions. 


The drive for greater farm use of radic 
will be made by giving individual demon- 
strations of radio on farms, and through 

(Continued on page 1294) 
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A group of coun- 
try agents receiv- 
ing the U. S. De- 
partment of Agri- 
culture market re- 
ports being trans- 
mitted from a” 
local broadcast 
station. 


IU 
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International Radio 


GERMANY 


" A test made recently in 
= Germany with a free bal- 
loon proved of great in- 
terest to the aeronauts of 
that country, when a radio 
set was placed in the basket with eight 
wires for an antenna running to the “equa- 
tor” of the gas bag. The reception of sev- 
eral large stations was excellent; even the 
station at the Eiffel Tower in Paris was 
heard clearly through fogs and clouds. 


Radio 
Balloon 


E ‘ Me 


A German manufactur- 
er recently brought out a 
novel radio set which is 
built into the base of a 
table lamp. The set prop- 
er is at the Sine of the lamp and directly 
above it is the loud speaker. A circular loop 
aerial which is a part of the lamp shade can 
be swung down and rotated at will. The 
shade turns with it. A view of this novel 
“radio lamp” is shown in the photo at the top 
of this page. 


Radio 
Lamp 


ENGLAND 


aie J a: The summer days in 


English England cause no mutter- 

DX = ings of discontent from 

= the DX hounds. There are 

stn suum reports at hand that show 

amateurs in “Argeatiod and Mexico were 

heard and that the first British-Australian 

telephony tests were successfully carried 
out in the “off season.’ 

The short wave tests which were per- 
formed by the U. S. Naval Research Labora- 
tory in Washington were received with a 
Super-Heterodyne receiver in England and 


ied 


This table lamp 
radio receiver, of 
German . manufac- 
ture, is unique in 
a number of re- 
spects. The re- 
ceivin set and 
amplifier are 
mounted in the 
base of the lamp. 
The loud speaker 
is also in the base 
and directly above 
the set. The main 
feature is the cir- 
cular loop aerial. 
It is pivoted at 
the border of the 
shade and is 
swung down when 
it is to be used 
for reception pur- 
poses. he lamp 
shade is also piv- 
oted in order that 
the loop ~ aerial 
may be turned in 
a horizontal p!ane. 
When the loop 
aerial is not in 
use it is swung 
up, and places it- 
self parallel with 
the border of the 
lamp shade. 
Either head - 
phones or the loud 
speaker can be 
used; a multiple 
jack is provided 
for the insertion 
of the former. 


MTT sss vases 


were described as “very strong and abso- 
lutely steady.” An interesting feature of 
this reception was that Washington was in 
daylight at the time that the signals were 
heard in England. 

An example of the unimportance of light- 
ning from the radio point of view was 
illustrated during a thunder storm, when the 
antenna of the Leeds-Bradford radio relay- 
ing station was actually struck. The only 
damage done was to the antenna ammeter 
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and the program being broadcast at the time 
was interrupted only for a few minutes. If 
is perfectly obvious that with the ordinary 
common-sense precaution no danger whatever 
need be apprehended because of lightning. 

An interesting experiment was recently 
carried out in London, when it was dem- 
onstrated that a heavy machine could be con- 
trolled by radio. A 500 k.w. rotary con 
verter was installed in the Palace of Engi- 
neering at the Wembly Exposition and was 
started and stopped by means of tube relays 
from an experimental station at Trafford 
Park, Manchester. 

All complicated hand-switching operations, 
were eliminated, the starting control being 
made automatic, and connected with a radio 
receiving set. The transmission station sent 
out a signal, and the machine started up; 
and a few minutes later another signal was 
sent, stopping the machine. While the 


mechanism is far from being perfected and § 


there is a slight danger of its starting acci- 
dentally from an outside signal, this is con- 
sidered a great step forward in electrical 
engineering. 
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DENMARK 


A new broadcast station 
was recently opened in 
Copenhagen, making the 
third one in Denmark. 
Tests were made on 300 
and 900 meters. 


New 
Station 


Tr ee 
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Radio 
Society 


A small number of ama- 
teurs worked secretly and 
in silence with coils, con- 
densers and tubes, until the 
beginning of last year, 

hai they “eeidlealy came into ithe daylight 
and forined their organization, “The Danish 
Radio Society,” which has now a member- 
ship of about 15,000. The radio society in 
Denmark is built up on the same principle 
as in England, with affiliated clubs all over 
the country, so that it is the chief organi- 
zation. Unfortunately the development has 
created a separation among the amateurs, as 
a number of them in different parts of the 
country have formed a new society, “The 


(Continued on page 1298) 
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A iew late models of radio receiving sets of German manufacture recently exhibited. The set 


in the lower left hand corner shows ear marks of American design. 


Note the binding posts 


employed on the sets; they are combination posts and jacks. 
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THE WILD BULL OF THE PAMPAS, Luis 
Ange! Firpo, as he delivered a short sport talk 
inte the microphone at the newly erected station 
WGBS of Gimble Brothers’ Store, New Yor 
© Kadel & Herbert. : 
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GIMBEL BROTHERS’ NEW STATION, 
WGBS, the towers of which are shown in the 
upper photo, and the novel glass partitioned 
studio to the right. Visitors to Gimbel 
Brothers’ store in New York City have the 
opportunity of “‘looking-in’’ on the studio and 
viewing every phase of the operation of the 
station. WGBS transmits on the wave-length 

of 316 meters. @ Kadel & Herbert. 
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PROJECTION OF PHOTOS BY RADIO is made pos 
sible by the use of the illustrated apparatus. the inven- 
tion of C. Francis Jenkins of Washington, D. C. The 
device has been put to the novel use of transmitting busi- 
ness forms, letters and general correspondence. It can 
transmit news copy at the rate of 100 words per minute. 
© Henry Miller News Picture Service, Inc. 


RADIO FOR THE DEAF has been made possible by this 
new device shown at the recent Medical Exhibition at West- 
minster, in England. The set is of ordinary type, employ- 
ing two vacuum tubes. - The contact device, which takes the 
piace of the usual headphones, when placed. against the 
elbow, knee or forehead, faithfully imparts the vibrations 
to the bones of the listener, which in turn affect the audi- 
tory nerves. It has been stated that a lady visitor to the 
Exhibition, who had not heard for 40 years, was able to 
hear music through the medium of this instrument. 
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Studios of Station 
WLW Unsurpassed 


Tee ee es toe 


Top: A general view of the 
glass partitioned studios of 
Station WLW. Upper right: 
The visitors’ auditorium. 
Upper left: The solo studio. 
Lower right: The control 
room. Wires carry the music 
and voice from here to the 
transmitting station miles 
away. 
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THE FRISCO POLICE 
ough organized only a few months, 
of the San a Police Department 08 al 
members are shown 
roadcast studio of station KPO, making the micropho ne 
) Kadel & Herbert 


JAZZ BAND is making a big 


THE MOST POPULAR RADIO ANNOUNCER. 
Dewey Hay and 
a microphone presented 
him at the termination of a recent contest in con 
New York Radio Show. 
Hay is now stationed at 


A WANDERING MINSTREL OF 
THE AIR. ““Nate’” Coldwell, 
known throughout the country as 
the “Jcy Digger.” He keeps mov- 
ing and the radio audiences are get- 
ting used to his popping up in dif 
ferent stations. He came east three 
years ago from Chicago to Dart- 
mouth College. A year before 
graduating, the doctors told him 
he had _ developed tuberculosis 
and would have to quit col- 
lege and get out into the air. 
‘Nate’ went the doctors one better; 


he not only got out into the air, 
but got out onto the air 
5 United 
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Portable Broadcast 
Stations 


2XYNA and IWJAZ, both gasoline ‘go get 


broadcasters that hunt their own programs. 


WJAZ ON WHEELS. Two 
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GOES AFTER ITS PROGRAMS. Portable 
station 2XAZ picks up programs within a radius 
o£ 50 miles of station WGY and transmits them 
on a wav: of 100 meters. The programs are 
picked up by WGY and rebroadcast. The two 
photos above show an interior and exterior view 

of 2XAZ Note the antenna atop the Ford. 


NOMETHING novel in) broadcast st 


‘ 
1 
u 


tions is shown i: the accompanyimeg 
lustrations. WOGOY has its new. pick 


up stations mounted on a truck which cat 


i. 


be driven to wherever an interesting event 
15 to take place. The portable station trans 
mits on a short wave-length to the main 
station in Schenectady where the program 
rebroadcast on 380 meters 

The other portable station, WJAZ, is sel: 
contained in respect to antenna equipment 
amplifiers, batteries, etc 
set up in the middle ot a field without any 
other power suyply than its own and with 
out any supports other than its own antenna 
mast. It operates indefinitely, especially since 
it is equipped with a complete gas engine 
generator charging outfit, which is able to 
charge the batteries while the outfit is in 
broadcasting operation. This feature is ot 
special interest, as otherwise the period o! 


The station can be 


views of the Zenith portable 


broadcast station. It has a 

power of 100 watts, and trans- 

mits on a wave-length of 268 
meters, 


operation possible would be rather short 
The set is of 100 watts power and uses 
jour 50-watt tubes, two as oscillators and 
two as modulators. <All t 
completely panel mounted 
TRUCK AND MAST 
The entire truck 1s electric lighted with 
spot lights on the panels, as well as a num 
her of spotlights designed to illuminate the 
antenna mast which is of sectional type such 
as was used by the army during the war. It 
i's 53 feet high 
The antenna is extremely novel, consisting 
of four heavily braided copper cables with 
extremely fine wire making them extraor 
dinarily flexible. These wires are provided 
at each end with snap hooks which are attach 
ed to rings which fasten to two spreaders 
‘ 


ipparatus is 


+ * - 
Clips are provided on each spreader for 


[on 

nection purposes 
The battery supply is 24 volts with a total 
of 320 ampere-hours. This battery arrange 


ment operates a 24 volt to 1,500 volt direct 


4 current generator which is equipped with the 
i necessary filter system to eliminate hum. A 


i omtinwed nw Pad 16) 


UNCLE SAM AND RADIO_ The communica- 
tion platoon of the 26th Infantry, commanded by 
Capt. H. B. Crowell and Lieut. W. W. Jenna, 
using the full equipment of radio and telephone 
apparatus which the army employs for field work. 
Note the self supporting loop aerial on the receiv- 
ing set on the ground. © .Kadel & Herbert. 


TWO RADIO HEROES. General 

Harbord, president of the Radio Cor- 

poration of America, presenting meri- 

torious service medals to the radio 

operators of the S.S. Boston, Elmer 

Walter (center) and Charles Sullivan. 
© Kadel & Herbert. 


BROADCASTING THE ZOO. A view in the A RADIO CONTROL TABLE, designed by 

zoo in -London during the broadcasting of the F. R. McGinniss of Albany, New York. which 

cries of animals. The photograph illustrates prin- includes everything from battery chargers to 

cipally the novel remote broadcast station em- power amplifiers, to suit the convenience of. his 

ployed*at the time. @ Kadel & Herbert. Super-Heterodyne set. (Photo courtesy Experi- 
menters Information Service.) 
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THIRD DOWN, TWO TO 
GO and these members of 
the New York Consolidated 
Stock Exchange should 
worry about the price of 
Amalgamated Preferred or 
Union Common. Not when 
they can listen to the roar 
of the crowd at the football 
game, over the radio. Not 
when they can get the up- 
to-the-minute reports on the 
plays. You betcha not! 
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AN ACCOMPLISHED 
WOMAN is Miss F. V. 
Wallace, the only one of 
her sex holding an engi 
neering degree in Aus- 
tralia. She is a qualified 
electrical engineer, as the 
reproduction of her diplo- 
ma asserts, and a radio 
fan to boot. And she is 
the only woman member 
of the Wireless Institute 
of Australia. She is on 
the Committee of the 
Electrical Engineers As- 
sociation and Treasurer 
of the Metropolitan Ra 
dio Club 


RADIO IN THE HOME 
of Charles S. Hunter of 4 
Staunton, Va., is no small 


issue. It has taken an ' ° 
important position in the 

life of himself and his ee om 
family and being a part ; ae 


of their lives. Mr. Hunter 
logically asked himself. why 
shouldn’t it be done up right ‘ 

and in accordance with the Be 
surroundings? And to the Po «| aed 
left and to the right are the eek 

results; an excellent set with . 

a loop aerial and an artistic é 
loud speaker; storage “A” 
battery and “B”’ batteries 
and a charger on a specially 
constructed shelf. Every 
thing is complete. 
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A PUBLIC DEMONSTRATION of radio broadcasting 
was given recently when WJZ had a complete broadcast 
station. studio and all, installed in the window of Aeolian ' 
Hall, New York City. The passing trowds were able to 
witness for the first time. the interior workings and the 
mysterious mechanisms that make their radio sets come 
to life with voice and music These programs were 
broadcast from WJZ, the towers of which are atop the 
Aeolian Building 


A NOVEL STAGE SET for the Radio Franks (Messrs. Wright and 
Bessenger) employed for their first public appearance on Broadway 
at the Mark Strand Theatre, singing songs that made them famous on 
the radio in the east. Through the use of transparencies and spot 
lights off stage. the Radio Franks are shown inside the radio set 
The two effects are shown above and below. 


AN ARTISTIC SETTING of radio in the 
home of Mr. and Mrs. J. D. Wiest of 
Indianapolis, Ind. 
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“But look!”’ interrupted Mr. Kent. 
set in the upper section and the batte-ies in the lower. 


some piece of furniture,” he read. 


HEN the crystal germ entered Phil 

Hayden's system, it resulted in a 

most rapid and malignant case of 

radio fever. It broke out in one 
tube regenerative, then spread ina single 
season through the various reflex systems and 
the whole dyne family, till now, he had a 
bread board covered with tubes, wires and 
amplifiers, besides a loop and loud speaker. 
He had forsaken the Saturday Freedom for 
radio papers, and seldom perused books ex- 
cept those filled with hook-ups and dia- 
gram 

His loud speaker, on the center table, was 
playing jazz from a local hotel broadcast, 
while he stretched a long brass coil spring 
across the living room from one window 
casing to another. Then picking up a hand- 
ful of wires with little nickel clips on the 
ends, he connected a variocoupler in. circuit 
with the coil spring and the radiator. Put- 
ting his head almost into the black opening 
of the horn, he listened intently to the 
wailing saxophones, while he slowly turned 
the dial of the coupler. : 

“Oh, Marge!” he called. 

Marjorie came in from the kitchen, wiping 
her suds-covered hands on her apron. 
\W hat is it?” she asked in a bored tone. 

“Listen, Marge, and see if you can hear 
any difference when I turn this variocoupler. 
I'm trying to cut out interference and boost 
volume by a tuned inductance in the same 
room with the loop.” 

Marjorie listened, she darted an annoyed 


“Open: An easy-to-get-at radio cabinet for your iavorite set. 


me Bh: 
OPEN i= 
HAN EASY-TO- . 
GET-AT RADIOME | 
C AgbeNtT 


look around the room, festooned with wires 
like Christmas decorations. She frowned 
when she saw the maze of apparatus on 
top of the two-section bookcase Phil’s em- 
ployers had given them for a wedding pres- 
ent. That was where the bronze lion and 
the two blue glass candlesticks should be 
standing. 

“See any difference?” 
ing up. 

“No, but does the coiled wire make all 
that whistling in the music?” 

“Oh no, that’s just heterodyning—the 
vaves interfering, you know. Gee, but I'd 
like a Heterodyne set, though,” Phil sighed. 
“That uses the same interference of waves 
that makes this set whistle to give big vol- 
ume and sharp tun——” 

“Now, Phil, don’t say a word about a 
new set. While our car looks as it 
now I’m ashamed to be seen in it, and we 
have no rug in the dining room, and_ the 
kitchen plumbing needs fixing. I think it’s 
terrible the way you spend all your money 


Phil asked, look- 


does 


on—on this!”  Marjorie’s intonation and 
gesture were scorn personified. 
‘But Marge——” 


“And another thing, Phil. Do get this 
terrible lot of wires and stuff out of the 
living room before the Parkers come over 
this evening. I wouldn’t have Jenny Par- 
ker sce my room like this for anything!” 

“But I thought you always liked the music 
while we play Mah Jong,” Phil said in an 
injured tone. 


= TRANSFORM 
YOUR RADIO 
INTO A HAND- 


Books in the Air 


By WARREN ORDWAY 


a | <a 


PIECE 
ff. 


“Darned if he hasn’t made a radio set out of that old_hookcase! See the loud speaker on top, the Neutrodyne 
“By George, look at those signs!” Mr. Watson exclaimed. 
C.osed: 


“Transform your radio into a hand- 
A bookcase your wife will be proud to have. 


“Oh yes, if we don’t have to see that 
awful mess around. Put it in the dining 
room . .*. No, that won’t do either. 
We'll have a little supper in there. Put it— 
oh, anywhere where we won't see it.” 

Marjorie stood gazing at Phil while he 
ruefully unfastened one end of his coil spring 
aerial. “I do wish you’d read with me again, 
some evenings, Phil. Yorn used to like Pick- 
wick Papers tremendously.” 

“Books? Old stuff!’ Phil exclaimed. 
“Why read, when you can get a thousand 
books in the air? Music, stories, educational 
stuff, politics, sport, finance—what books will 
give you what you can get in three min- 
utes on the radio?” 

“Tt isn’t only that, Phil. I miss those 
cozy evenings we used to have. You almost 
never talk to me now, but spend every eve- 
ning messing around with your set. And 
still, it never seems to be finished.” 

“Vou wait, Marge! As soon as I can lay 
my hands on a couple of hundred dollars, 
I'll have a set that needs no tinkering. <A 
Super-Het.; and what I can’t get on it 
won't be worth getting. Los Angeles’ll 
come in like——” 

3ut with a sigh, Marjorie had returned to 
her dishes. 

When Phil went down town, next morn- 
ing, he found the office in confusion, for Mr. 
Kent was starting for the annual home office 
conference of branch managers in Cleveland. 
They would discuss how to hoost sales of 

(Continued on page 1284) 
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PART IV 

HE train seemed stuffy. Barbour 

had drawn almost completely into 
himself ; he hadn’t spoken a word for 

the last fifty miles. On and on the 
engine pulled its long tail of cars over the 
unvarying New England landscape. The 
weather was extremely warm for June, as 
those who still have an accurate memory of 
the year 1899 will remember, and 
the close day coach did nothing to 
make the day any more enjoyable. 
It is doubtful if anything would 
have made it better, for the inevit- 


able reaction had set in. Barbour 
and his seat mate, Dr. Lee De- 
Forest, Ph.D., were leaving the 


aura of graduation and the memo- 
ries of six of the best years of their 
lives behind. It had been glorious. 
For a moment they had been kings. 
And now 

Well, they were just two ordinary 
men going to a new town in the 
west looking for jobs. 

But it had been wonderful; the 
graduation, the Prom, the pretty 
girls, the center of the stage. Then 
there were the party banquets and 
dinners, the long evenings of hilar- 
ity, the oaths of eternal friendship, 
the thousand common heritages 
which belong only to men who have 
worked hard and long and have 
taken their college education seri- 
ously. And it had been at Yale. 

The work had made it more glori- 
ous. As the train moved on De- 
Forest called up visions of those 
last gruelling months in the labo- 
ratory. Certainly it had been inter- 
esting but it had also required a lot of labor. 
He worked like the devil, but he had finished, 
finished well and slighted nothing. That 
thesis was a terror. Why did he take such 
a subject as the resonance of Hertzian 
waves? And above all, why monkey with 
the question as to their reflection from the 
end of resonant wires? It was good and it 
might stand him in good stead some day. 
Would lead up to a study of wireless and 
that was the biggest thing in connection with 
the new developments of the “wavy” elec- 
tricity. Wireless would be up and coming. 
Not many years until it would be in the 
forefront of the communication field. Then 
the work on that beastly thesis would be 
well paid for. First come first served. He 
knew about as much about waves in elec- 
tricity as anybody else in America, at least, 
about the theoretical end and it wouldn’t 
be long until someone would need just such 
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DeForest’s transmitter used in his first long 
distance tests—covering one-half mile—used a 
Rhumkorf spark coil. 


knowledge. No use to worry while waiting. 
It had to come. And why not be happy now? 
Five weeks of pure vacation ahead before 
the necessity of going to work. There were 
friends, old acquaintances and real home life 
for a while. Gee, he would enjoy himself. 

“Buffalo”, said the conductor, as he bobbed 
his head in the front of the car and as 
quickly withdrew it. 


DeForest noted the change in brilliancy in a Welsback gas 
burner when his spark coil was in operation giving him the idea 


for the Audion. 


“Your bags, George, the boat awaits”, 
said DeForest, dropping a small Boston bag 
into the lap of his friend. 

“I’m gon’na write a second Il Penserosi 
and make brown reveries respected,” replied 
Barbour, as he heaved the bag back at De 
Forest and followed it with a small bundle 
for good measure. “Why can’t you respect 
a man’s privacy, you and the railroad, at 
least when he is mourning the loss of his 
youth? Callous fellow, thou knowest not 
the cruel world that is lying in wait at the 
end of this seeming pleasant boat ride. The 
gargoyle is almost upon me. I must pay for 
my sins of omission in mathematics, for I 
go to a counting house.” 

“All right, but don’t miss the boat; if 
your mathematics is too skimpy to under- 
stand the time table, I’ll help you.” 

The boat ride from Buffalo to Chicago 
revived their spirits somewhat. They could 
move around a bit and there were other in- 
teresting passengers aboard. And they had 
a chance to get their minds off themselves. 

TO IOWA 

At Chicago Barbour went off to his count- 
ing house and DeForest took train for Coun- 
cil Bluffs. There he met his old friends 
and was entertained royally. He met a kin- 
dred soul, a girl interested in music and high 
ideals. Only a few hours were necessary 
for DeForest to fall madly in love with her. 
They were together constantly, woods and 
stream saw them tramping every day. It 
was a time of enjoyment with nothing to 
mar its beauty. Five long weeks he stayed 
with his friends, enjoying his first real vaca- 
tion since his entry at Sheffield. For once 
there was no spectre of duty waiting, no 
knowledge that each moment stolen from 


Bey 


work was money filched from necessity. He 
was nearly “broke,” as usual, but what mat- 
ter? He had enough to tide him over vaca- 
tion and possibly a few weeks in Chicago, 
searching for a job. It was beautiful. 


THE FIRST JOB 


But as with everything, vacation closed 
Back in Chicago, he dismounted from the 
train, checked his bags at the sta- 
tion, wiped away the dust of travel, 
and started after a job. It was 
morning, the day was before him. 
The electrical industry, of course, 
received his first overtures, Two 
small companies refused his serv- 
ices with an almost indecent lack of 
regret. However, his third call was 
made upon the personnel director of 
the Chicago plant of the Western 
Electric Company. He had, thought 
the director, a use for the young 
Doctor of Philosophy. The salary 
was to be eight dollars per week 
and DeForest should report to the 
foreman, Mr. DeKrow, of the dyna- 
mo assembly department tomorrow 
morning at seven. He would have 
three-quarters of an hour for lunch 
and would be allowed to go home at 
five fifteen. Yes, he continued, there 
was a good chance for a future. 
Only yesterday a man had been 
taken into the laboratory from the 
motors department. But everybody 
began in the plant and worked up, 
that was the policy of the company. 
Was Mr. DeForest satisfied? Did 
he want the job? 

Yes, Dr. DeForest would take it, 
for a while, anyway. He must 
have something and this would serve as well 
as most anything else as a beginning. Sort 
of small for a Ph.D., but eight dollars would 
buy shelter and a bowl of soup. 

So he went back to the station, got his 
baggage, and started in search of a room. 


a 
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The receiver, the large antenna and the faith- 
ful Sponder with battery and telephones used 
in his first public test. 


Biography recorded by W. B. Arvin of Ravio News, under the personal direction of Dr. DeForest. 


Copyright 1924 by E. P. Co. 
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There were many of them, but they were all 
pretty steep as to price. Finally, one pre- 
sented itself. It was a hall bedroom—and it 
was worthy of the name—heated by a stove 
and presenting a beautiful view of the wash 
on the back of the buildings which faced on 
the next street. But the rent was only eight 
dollars per month. Some close mathematics 
followed. DeForest figured that if he could 
find a good restaurant retailing soup for a 
nickel a bowl and a steak for fifteen cents 
(this was in 1899 and such places did exist) 
in which the kitchen was fairly clean and 
the food flavored a little bit, he could save 
at least eight dollars a month. The quo- 
tient of eight divided into the price of an 
engagement ring to be given the Council 
Bluffs girl was astonishing. It was also 
disheartening. As a matter of fact, it was 
so large, that should she continue her musi- 
cal education she would probably have been 
a star with the Metropolitan before the ring 
was purchased. 


THE FIRST DAY’S WORK 

It was a murky morning, that August 14, 
1899, when DeForest caught a trolley car 
at a quarter of seven, to take him to the 
works. In the dynamo department, he told 
the foreman who he was and that he had 
been hired. 

“That’s all right, just wait here; I'll have 
something for you to do after a while; just 
wait here.” And with that he went off in 
the other direction. After almost an hour 
of waiting, the foreman returned. DeForest, 
was to be flunkey. There was grease on the 
floor under the machines. DeForest was to 
wipe it up. He was also to clean up parts 
and supply the men on the assembly bench in 
case of a rush. In fact, all the roustabout 
jobs in the department were his. 

At the close of his first week he wrote: 
“I work like a nigger from seven until five 
fifteen. I am learning a little but not much, 
too much chasing lost parts and mopping up 
grease—and all for eight dollars a week.” 

Within a few days he was settled again 
into a routine. The work was hard and irk- 
some. The associations were very bad. 
Worse than DeForest had ever known. The 
workmen were a class of common labor with 
which he had never before come in contact. 
Their swearing particularly got on his nerves. 
Constant use of it filled the conversation and 
he did not therefore take part. Again he 
suffered from his purity of ideals, for the 
other men in the shop, of course, did not 
like him. And holding such opinions they 
took no trouble to make his way easier. 

He continued his outside experiments as 
before. He would get to his room at about 
seven o'clock in the evening. As soon as his 
purse permitted, he began to collect bits of 
apparatus and start investigations. 

For recreation he discovered the Crehar 
library. In comparison with his room, this 


Leading to the first electrolytic detector was a 
glass tube with two metal electrodes with a 
paste or glycerine and water between them. 


institution was a castle. He found quiet and 
solitude, which he so loved. It was an at- 
mosphere in which he could reach his best; 
it gave him a home-like feeling. The habit 
of study had fixed itself firmly upon him 
through the past six years and so he found 
the keenest enjoyment, now, as he had in the 
university, in books. Three or four nights 
a week he would spend pouring over some 
French or German technical work dealing 
with his pet subject. 

The library carried a complete file of for- 


eign technical journals and DeForest went 
through them religiously. It was in one of 
these that he found notes on experiment, 
made by a German professor in which a new 
detector of Hertzian waves was described. 
The device consisted of a piece of tinfoil 
pasted on a glass plate with a razor-slit 
through the center of the metal. Across the 
slit a drop of water was poured and the 
two foil ends were taken as terminals. In 
operation, it was exactly opposed to the 
Branley coherer. It broke the circuit upon 
the passage of Hertzian waves. 

DeForest immediately took voluminous 
notes on the device and decided to do a 
little work of his own upon it. He had long 
since decided that some other method would 
have to be substituted for the coherer. 

The coherer was bulky and required tap- 
ping to break its conductivity after the pas- 
sage of each signal. DeForest saw that 
such a system was extremely inefficient and 
had had constantly in the back of his mind 
an idea for detecting the waves by another 
method for some time. Accordingly, he im- 
mediately jumped upon the German idea. 


ADVANCEMENT 
He continued in the dynamo department 
of the Western Electric Company until the 
beginning of October when he was given a 
place wiring switchboards. This position 


‘il 


The original hook-up with the electrolytic 
detector used several of the devices hooked 
in series as shown above. 


lasted only a couple of weeks, however, after 
which he was promoted to the laboratory in 
the experimental division. The advancement 
was well taken. 

Of this he said: “Oh, the luxury of get- 
ing to work at 8:30! I can learn here also 
and I am with refined gentlemen. I miss 
the swear words and filth of talk. Here, if 
ever, can I invent and have the ideas count 
for something. I study blueprints and ap- 
paratus during spare moments and at night 
read on telephony. And now, at last, can 
I be fascinated by my work. 

“McBerty and Dean are my bosses.” 

He was first placed in the laboratory to 
take the place of another worker then on 
vacation. The position was a precarious one 
for a few days. DeForest visioned going 
back into some other department with the 
return of the regular man, but such was not 
the case. Dean liked his style of work and 
the interest he took in the experiments, so 
he was kept on the force permanently. 

For a period he gave his whole time to 
experiments directly connected with the tele- 
phone work. 

It was only a short time, however, until 
he began to use the laboratory and his spare 
moments for his wireless experiments. Mc- 
Berty and Dean seemed interested in his 
work and he told them about it, giving them 
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several accounts of his other inventions 
and experiments. Work on the decoherer, 
the tinfoil on glass with some alteration and 
improvements from the original were mak- 
ing progress. DeForest showed it to Dean. 
An old spark coil and condenser was rigged 
up in one corner of the laboratory and the 
decoherer in the other. .DeForest would 
rush out to lunch, grab a sandwich and rush 
back in ten minutes in order to spend the re- 
mainder of his lunch hour on the new wire- 
less apparatus. 


The first step in the Sponder experiments 
was a drop of water across a razor cut in @ 
piece of tinfoil pasted on a glass plate. 


When he went into the laboratory he was 
continuing at his original salary of eight 
dollars per week. After a few months, how- 
ever, at the beginning of the new year, to 
be exact, he was given a magnificent raise— 
two dollars per week. 

As time went on he grew to give more and 


‘ more of his time to the wireless end of his 


work and less and less to the routine experi- 
ments of the telephone laboratory. Dean 
looked upon this change with a friendly eye; 
it was only when McBerty was about that 
DeForest had quickly to drop it and rush 
back to the telephone work. But one day, 
a couple of months after he had received 
the raise, he was not quick enough with the 
shift and Dean caught him. As a matter of 
fact, Dean had known of the work all along. 
When he found DeForest so engrossed in 
the work that he did not even see him, Dean 
was rather disappointed by the fact that 
the illusion was not being continued. He did 
not care about DeForest’s working with his 
own ideas in truth, to the contrary, he had 
an idea as to their value and figured that 
DeForest would do just as valuable work 
for the company in his chosen line as he 
would working for the improvement of the 
telephone. He was a bit angry at the loss 
of the illusion, however, and called DeForest 
down only to end the reprimand with a com- 
mand to go on with his own work conclu- 
sively. “You can go to Hell and do what 
you please,” were his parting words. 
Following this episode, DeForest plunged 
completely into his experimental work. The 
spark coil was working constantly. Follow- 
ing the idea found in the German magazine 
he continued his investigations of detection 
of the electromagnetic waves. The original 
idea had some possibilities, but was out of 
the question so far as practical working was 
concerned. It would function properly for 
only 20 seconds at a time. The trouble was 


One of the later Sponders consisting of a 
quarter and a tin bar with water bridging 
the gap between them. 


that the water would pass into a state of 
semi-decomposition with the passage of the 
small currents. After discovering this fact, 
DeForest began searching for other elec- 
trodes and cohering substances. He tried 
everything. 
ANOTHER POSITION 

One day while he was in the midst of 
an experiment, one of the office boys came 
to his desk and handed him a card with the 
inscription, “Prof. Johnson, Milwaukee,” 


(Continued on page 1307) 
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Fig. 10. 


N all of the former articles appearing 
in this section, for the beginner, the 
greatest consideration was given to the 
person who, more or less mechanically 
inclined, desired to build his own set and 
needed simple, explicit directions for doing 
so. The man buying a complete set has, to 
date, been somewhat neglécted. Bearing this 
in mind, the author will, in this and future 
articles, take this division of the radio fans 
more into consideration. The present arti- 
cle and the illustrations accompanying it 
will be of interest to all; the builder and 
the buyer as well. Here will be found direc- 
tions for putting a radio set into efficient 
operation, regardless of its type. The direc- 
tions will hold for any set, although a one 
tube outfit will be considered in detail. 

The first consideration is, of course, the 
antenna or aerial. This is the collection 
of outside wires with which we are all 
familiar since they may be seen on many 
housetops in every city, town and village. 
The one thing to bear in mind in connection 
with this part of the set is that the aerial 
should be as high as possible and its length 
between 75 and 100 feet. The wire to be 
used can be bought from any radio, elec- 
trical or hardware store. It should be cop- 
per, either one solid strand or several strands 
twisted together. The latter is the stronger 
and should be used in locations where high 
winds are likely to be encountered. The 
size should be what is known as No. 14 
B. & S. gauge. It may be strung between 
any two convenient points, usually between 
a tree or a specially erected pole, and the 
house. 

At each end of the wire, what is known 
as an insulator should be fastened. The 
purpose of this is to prevent the weak cur- 
rents collected by the antenna from leaking 
off to the ground. These insulators serve 
the same purpose as those placed on tele- 
phone poles and are similar in material. 
They are made of porceiain or some kind 
of insulating compound and are provided 
with a ring at each end. These insulators 
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(nstalling a Radio Set 


ting a two control regenerative vacuum tube receiving set. The left knob and 
dial Domes to tune with, while the right knob and dial controls regeneration. 


By A. P. PECK 


may be bought in any radio store. The hole 
is placed in the insulators so that the wires 
can be fastened thereto. The procedure is 
as follows: Push about six inches of the 
end of the aerial wire through one of the 
holes, bend it back on itself and twist the 
end of the wire tightly around the long 
portion. Do the same at the other end of 
the aerial. Now, attach the wire or ropes 
that are to support the aerial to the other 
holes in the two insulators. 


THE LEAD-IN 


It is necessary that the aerial be connected 
to the radio set in such a way that thé 
currents collected by it can go to the set 
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Fig. 11. The circuit diagram of a two control single tube regenerative receiver with the 
instruments shown in both symbolic and picture form. 


The coupler shown in the top left hand circle 
has two windings on the outside tube. The prim- 
ary which is in the lower one, is connected be- 
tween the antenna and the ground and the upper 
one, which is the secondary is connected to the 
grid condenser and positive filament of the tube. 
The tickler coil, which is mounted so that it may 
be rotated, is connected between the plate of the 
tube and the phones. In the next circle is a 
variable condenser, which is’ connected across 
the secondary of the coupler. The lower binding 
post of the condenser is connected to the fila- 
ment side of the secondary coil and the upper 


binding post or stationary plates go to the grid 
condenser end of the secondary. In the next 
circle there are the grid condenser and leak which 
are connected together and then one side run to 
the variable condenser and the other to the grid 
of the tube. The tube socket used to make con- 
nections with the elements of the tube is not 
shown. The phones shown next are connected to 
the plus side of the “B” battery, which is in the 
lower right hand circle. The minus side of this 
battery is connected to the plus side of the storage 
battery, the current supplied by this being varied 
by the rheostat in the middle circle. 
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in the shortest manner so that the 
signals or music and voices will 
reproduce best. For this it is nec- 
sary that a wire known as the 
lead-in be provided. It is attached 
at one end to the aerial and to the 
radio set at the other end. The 
aerial connection is made at a 
point just a few inches from the 
insulator on the end of the aerial 
nearest the house. Here the aerial 
and the lead-in wires are scraped 
carefully until they are bright and 
clean and the lead-in wire 
wrapped tightly around the aerial. 
If you are proficient at soldering, 
solder this joint.. If not, wrap 
two or three layers of tinfoil 
tightly around the joint, extend- 
ing the wrapping an inch on either 
side of the twisted wires. Then 
cover the tinfoil with a layer of 
friction tape and paint the tape 
with shellac. This will give a 
tight joint that will resist the 
weather and will not corrode. 

Another very good way to fas- 
ten the aerial to the insulator and 
at the same time have a good 
lead-in is to use one single length 
of wire for both the aerial and 
the lead-in. In this method an 
insulator is fastened to one end 
of the wire. Measure off the 
length of the aerial on the wire 
and mark that point. Slip the 
other end of the wire through one 
of the ends of the remaining in- 
sulator until the ring comes to 
the point marked on the wire. 
Bend the wire back and twist it 
three or four times around the 
portion of the wire leading to the 
insulator. The loose end then 
forms the lead-in and no joint is 
necessary. When a long length 
of wire is available, this is the 
preferred method of fastening 
the lead-in. 

After the insulators are fas- 
tened in place and the lead-in 
attached, you are ready to pull 
up the aerial. It is desirable to 
use ropes for supporting the aerial 
and to place pulleys where the 
aerial is to be fastened. The 
ropes can then be run through the 
pulleys and the aerial raised or 
lowered when repairs or changes 
are to be made. 


THE LIGHTNING ARRESTER 


If you have selected the place 
for the aerial properly, the lead- 
in will hang near the window of 
the room where the radio set is 
to be located. Here is the spot 
to place the lightning arrester. 
Several types are available, some 
to be attached to the wall of the 
house and others to the window & 
frame. Both types are illustrated mt 
in Fig. 1. Any arrester stamped 
as having been approved by the Board of 
Fire Underwriters is good and can be bought 
with perfect confidence. The type will de- 
pend on the particular place in which you 
wish to put it. It will be found convenient 
also to purchase what is known as a lead-in 
Strip. More of this later. 


PROTECTION 


_ You will undoubtedly want to know if a 
lightning arrester will really arrest light- 
ning. No, it will not, nor is it intended to 
do so, even if the name does imply that it 
should. The usual types of arresters con- 
Sist of two metal points, placed close to- 
gether in a glass tube from which all of 
the air has been removed. It is an estab- 
lished fact that a current of electricity will 


Below: 


Above: Fig. 7. Cleaning the prongs of the vacuum tube 
with a piece of sandpaper. 
method of inserting the tube into the socket. 


Above right: Fig. 8. Correct 


Above: Fig. 6. A 45-volt dry cell “B” battery. 


ig. 9. A grid leak and grid leak 
mounting. 


jump between two points very easily when 
there is no air present. This fact is made 
use of in a lightning arrester. The ar- 
rester works as follows: During a thunder 
storm, the air is full of electricity. If the 
aerial is not connected directly to the ground 
or to the ground through an arrester, this 
electricity will collect on the aerial and build 
up until it is strong enough to work damage 
to the set. It is out of the question to 
have the aerial ccnnected to the ground at 
all times, as we would not be able to receive 
radio messages. At one time we used a 
switch to connect the aerial to the ground, 
but too often, the switch was forgotten. 
So now we use the arresters described above. 
The electricity collecting on the aerial jumps 
across the gap in the arrester and goes to 


TO 
S GROUND | 


Above: 
arresters and how an arrester is connected 


Fig. 1. Two types of lightning 


up. Below: Fig. 3. Correct method of 
looping a wire for a binding post connection. 


the ground before it gets a chance to build 
up to a dangerous point. The radio cur- 
rents, being very weak, cannot cross the 
gap; therefore, they go to the radio set 
and give us the messages. 


DIRECTIONS 


The lightning arrester should be mounted 
outside the window. Directions accompany 
each arrester and show where to connect 
the lead-in, the wire that is connected to a 
water pipe or other metal object running to 
the ground and the wire that is to be con- 
nected to the set. After making these con- 
nections, place the lead-in strip that was 
mentioned above, over the window sill and 
close the window on it. The strip will con- 


(Continued on page 1303) 
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Experimenting with Five Meters 


By WILLIAM A. BRUNO, A. I. E. E. 


T his is the first of a series of articles by Mr. W. A. Bruno on experimenting with five meters. A 
new field for experimental work is now open to the radio experimenter and by perusing this ar- 
ticle it will be seen that many sensational experiments can be performed by means of the instru- 
ments described. Not the least noteworthy is “Radio Power Transmission on a Small Scale.” 


Apparatus for experimenting on 
the short wave-length of five 
meters, the oscillator panel, the 
milliammeter and the wavemeter. 


ine ‘ Hosnencecenerooevesesnecanensanosenanent 


E have been told 
time and time agai: 
that history repeats 


itself, but have 
never stopped to think that 
after radio was considered 
an accomplished fact, we 
would attempt to go back to 
the early experiments of 
Hertz, when_he first called to 
our attention the rudimental 
principles of radiated elec- 
trical energy. We all be- 
lieved that the success of 
radio was proportional to the 
length of its wave and we 
have witnessed a coil wind- 
ing contest that has led us 
to believe that the name 
“wireless” was decidedly mis- 
leading. Now that we have 
made the copper wire indus- 
try one of the leaders of the 
world and given “Litz” a 
chance to become famous, we 
turn back to our first love, 
as Prof. Pupin said when 
Marconi. came here to tell 
us that he was sorry to have 


Side view of panel with milliammeter supported by a fibre 
tube for insulation. Note manner of connecting in the 
vacuum tube. 


caused us to spend so much money on 44 
plate condensers. We stumble over the miles 
of pretty green silk wire thrown carelessly 
over the carpet coming from a coil that had 
to stand on its head in order to be allowed 
by the “family” to be sheltered under the 
same roof. 

The short wave experiments conducted by 
some of the leading electric companies and 
S. Kruse, now so keenly interested in radio, 
are creating the impression that very soon 
wave-length bands will be assigned with the 
micrometer. With the set described here the 
writer has endeavored to shorten wave- 
lengths, and having reached 5 meters, now 
lies back in the easy chair and is going to 
tell you how it is done and wishes you the 
same luck. 

Last year, while conducting some experi- 
ments on high speed printing radio teleg- 
raphy for one of the large newspaper syi- 
dicates, the writer, co-operating with their 
engineers, made use of a wave-length of 40 
to 60 meters and noted the remarkable pos- 
sibilities of the short waves. Of course we 
lost many hours of sleep trying to make 
four 50-watt tubes oscillate at those fre- 
quencies, but after all difficulties were over- 
come we were astonished by their pene- 
trating power and their selectivity. In fact, 
in the heart of New York, when all broad- 
casting stations were on the air, it was pos- 
sible to receive 90 words per minute on a 
special machine without an error caused by 
interference. 

The 5-meter transmitter described in this 
article, is a further development of the 
above experiment and was exhibited at the 
recent Radio Exposition at the Grand Cen- 
tral Palace in New York, where it at- 
tracted much attention. The writer feels 


Fig. 3. Rear view of panel showing position 
of apparatus. ‘Note “ small low-loss choke 
oils. 
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that the interest in short waves is so great 
that very soon some obscure experimenter 
will discover the method of easily handling 
this old, yet new, form of energy. 

Fig. 1 shows the schematic diagram of the 
oscillating circuit. Li, L2 and L3 are the 
antenna, grid and plate inductances. Ll 
consists of one turn of No. 12 bare copper 
wire preferably polished. L2 and L3 con- 
sist of two turns each of the same wire 
and like L1 should be 3 inches in diameter. 
Rl, R2 and R3 are the radio frequency 
chokes and consist of 30 turns of No. 26 
D.C.C. wire wound in basket-weave fashion 
on a form of % inch diameter, on seven 
pins about % inch in diameter, as shown on 
Fig. 2. It is necessary to make these chokes 
self supporting without using any adhesive 
compound and, therefore, they should be 
sewed up with silk. C is the transmitter 
condenser and consists of three plates spaced 
Y% inch apart. This condenser is quite im- 

ortant and should be of the best grade. 

he writer used an 11 plate Ultra-Vario 
condenser and patiently removed every other 


LU 


Mm ill in 
FIG. / 


Circuit diagram of the high frequency oscil- 
lator. Note the high frequency choke coils in 
the filament and plate circuits. 


plate from both the rotor and the stator. 
A very efficient condenser was the result. 
If this operation discourages you from going 
any further with short wave experimenting, 
take two metal plates about .025 inch thick 
and 3 inches square, as shown on Fig. 2a. 
Mount them with screws in back of the 
panel and vary the capacity by simply mov- 
ing the plates, as shown by the arrows. 

The tube used may be a UV-199, a UV- 
201A or a 5-watt tube. The one shown in 
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A rear view of 
the wavemeter 
designed for use 
with the five 
meter oscillator. 
Note the manner 
in which the 
coils and lamps 
are connected to 
the variable con- 
denser. The de- 
tails of the coils 
are shown in the 
sketch of Fig. 4. 
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the illustration is a VT-2. They are all 
good for the experiments described in this 
article, their choice depending upon the 
pocketbook because of the cost of the “B” 
battery supply. For the 199, a 90-volt sup- 
ply was used, for the 201A, 120 volts and 
for the VT-2 as much as 325 was used; al- 
though the plate was hot and a pretty blue 
glow could be plainly noticed, it continued 
to oscillate. 

At such high frequencies it is impossible 
to use a socket for the tubes and it is ad- 
visable to remove the base. This operation 
is very simple, provided you take a little 
care. If you believe you are going to blow 
the tube up, reassure yourself, because there 
is practically no air inside to expand. Also, 
the glass is of special composition and when 
exposed gradually to the heat will not crack. 
Hold the glass part of the tube wrapped 
with a piece of cloth and expose the base to 
a gas flame, revolving the tube slowly. 
When the gas flame starts to give a green 


A 


Wovemeter 


FIG 4 


Details of the wavemeter, oscillator and resonance coils and convenient methods whereby they 
can be mounted. B and C show two ways of coupling the wavemeter and resonator coils. 


glow, with another cloth give a slight turn 
to the base to feel if the sealing compound 
inside of the socket has softened. Place on 
the flame again and when hot shake the 
tube sharply, as if shaking down the mercury 
of a thermometer and the base will fly out 
You, being an experimenter, should have a 
few burned out tubes, and it would be ad- 
visable to remove the base of one of these 


Condenser 


16.2 


Position of supports for winding the choke 

coils, and a condenser that may be used in- 

stead .of the variable rotary plate condenser 
referred to. 


Choke 


before attempting the operation on a good 
one. 

Assembling the transmitter is a very 
simple thing. Bear in, mind, however, that 
every inch of wire means lower frequency 
and you should not expect to build a 5- 
meter transmitter that has a natural period 
of, say, 10 meters. Make all connections 
as short as possible, sacrificing appearances, 
if necessary. 

The panel consists of a piece of the best 
hard rubber 7 x 18 x % inch. The general 
layout is shown on Fig. 3. Anything you 
can do to shorten the leads will help ma- 
terially in the proper operation of the trans- 
mitter. 

In this article we will not go into the 
construction of the antenna, as this will be 
taken up when the receiver is described. 
We will describe the wavemeter and a few 
very interesting experiments, not requiring 
the radiating part of the circuit, but simply 
the oscillating field set up by the coils. The 
wavemeter consists mainly of a condenser 
and a coil. In order to render the resonat- 
ing point visible, make a coil of one turn 
of No. 12 bare copper wire and mount it on 
a miniature porcelain socket. The lamp 
used is a 1% volt flashlight bulb, sold for 
about 10 cents. 

(Continued on page 1302) 
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Better Radio Transmission by Zero 


Carrier Waves 


By G. A. DACY 


A view of the operating room of the broadcast station at the University of Illinois where the 
zero catfrier wave system described in this article is employed with considerable success. 


ECENT experiments at the University 
R of Illinois, station WRM, demonstrate 

that it is not necessary to transmit a 
carrier wave continuously as under the meth- 
od practiced successfully at that institution, 
an electromagnetic wave is sent out only 
when a sound occurs. 

This research features the suppression of 
the carrier wave in long distance telephony 
over wires. As a result of the scientific 
research of the Illinois experts, it is not 
even necessary to supply the carrier wave 
at the receiving end of the transmission. 

This improves the system of practice with 
which most radio enthusiasts are familiar 
in which the so-called carrier wave in radio 
broadcast transmission is sent out continu- 
ously from the transmitter. When a sound 
occurs near the microphone, this carrier wave 
is merely changed in amount in accordance 
with the sound frequency fluctuations. 

When using zero carrier wave transmis- 
sion, the effect is approximately the same 
as when listening with a receiver to a spark 
transmitting station. No waves are sent out 
between the periods of “dots and dashes.” 
Under such condition the receiver is af- 
fected and sounds are heard only when the 
key is closed by the operator. 

Under the system formerly in use, the 
plate current of the detector tube suffered 
a large decrease as soon as the carriér wave 
came in and as soon as speech occurred, 
this latter value of plate current fluctuated 
a very slight amount. 

The Illinois engineers have increased the 
efficiency of transmission marked by elimi- 
nating the carrier wave when no sound 
occurs so that the detector plate current 
suffers this initial large change with every 


change of sound which occurs at the micro- 
phone. The tests made with the Illinois 
transmitter showed that this was true. 

During the experimental tests, transmission 
frequently was changed from the constant 
current carrier wave system to the zero wave 
system so that intelligent comparison as to 
the quality and sharpness of tuning could be 
made. The early results were extremely sat- 
isfactory. The tests will be continued until 
the scientific investigators are completely as- 
sured of the permanent success of their new 
method. 


The description of a broadcast station employing a system of transmission in which no carrier 
wave is radiated during the periods the microphone is idle. 


: In the circuit diagram shown on this page 
is illustrated one method by which the car- 
rier wave may be effectively suppressed. A 
generator of continuous waves is coupled 
to the grid of the modulator tube shown in 
the upper part of the circuit. ‘1 hs arrange- 
ment is comparatively s.mple and follows 
the regular modulator principle. The plate 
output of this tube is inductively coupled to 
the grid of the second tube in the upper cir- 
cuit which acts as the power amplifier and 
feeds its output directly to the antenna. The 
carrier frequency generator is also coupled 
to a second c:rcuit shown at the lower part 
of the diagram. This tube acts as a power 
amplifier and generates a frequency exactly 
the same as that given off by the orginal 
carrier generator. But its output, however, 
is coupled to an oscillatory circuit containing 
a resistance and a frequency trap. Now, by 
varying the adjustments in the’ plate oscil- 
latory circuit of this second tube, the phase 
difference angle between the amplified car- 
rier wave as generated by the tube shown 
in the lower circuit and the wave passing 
through the modulator tube may be placed 
at a difference of exactly 180 degrees. 
Through this method it is possible to abso- 
lutely neutralize any trace of the carrier 
wave, when the current in the upper circuit 
is not being modulated. The thing acts as 
a bridge so that immediately sound waves 
impinge on the microphone a differentiation 
is caused in the frequency of the modulator 
circuit, thus changing the current output and 
also destroying the phase relation between 
the two circuits, allowing the modulated 
carrier to find its way to the antenna. This 
circuit is the development of Englund. It is 
one of several such circuits all of which are 
still more or less experimental in nature. 
The Englund adaptation, however, probably 
shows the most efficient as well as the most 
simple method of eliminating the carrier, 
while it is not being modulated. As the field 
of radio broadcasting constantly enlarges, 
the necessity for removing every possible 
source of interference is obvious, so it is 
hoped that the experiments carried on at the 
University will find a successful conclusion 
in the near future. 
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The circuit diagram of a zero carrier wave system developed by Englund wherein the carrier 
wave is suppressed during the period the microphone is idle. 
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The Significance of Rays in Physics 


By PROF. OR. HEINRICH RAUSCH Von Traubenbersg: 


PHYSICAL INSTITUTE OF THE PRAGUE UNIVERSITY 


Photoelectric cell employed for the measure- 
ment of weak light rays. 


N the first article of this series we 

dealt with the sensitivity of various 

natural and artificial detectors of elec- 

tromagnetic and acoustic rays. In the 
present cont.nuat.on of this discussion we 
hope to take up some of the extremely im- 
portant phenomena of these rays and show 
how their study has led the physicist away 
from the classical theories and into an 
entirely new field. In many cases, indeed, 
the close observation of wave phenomenona 
has led him to change the old laws. 

For knowledge as to the range of oscil- 
lations which may be created by a single 
oscillating device, we must thank the great 
German Physicist, Heinrich Hertz. The phe- 
nomena of long waves, discovered by him is, 
of course, the foundation of radio telephony 
and telegraphy. 

As was stated in the first article, the 
purpose of this paper is to bring out the 
importance of rays to the physicist. In his 
work, he deals principally with the analysis 
of radiations and the results gained through 
the superposition of several radiations from 
oscillators capable of producing extremely 
short waves. This combination of several 
oscillations makes the problem a particularly 
difficult one. As an example, let us take 
the radiations of a heated body. 

If we heat a body, it sends out electro- 
magnetic rays. With a suitable detector we 
may measure the energy thus radiated. The 
most efficient instrument to use in this con- 
nection is the Langley bolometer. Of course, 
it is a simple matter to bring a thermome- 
ter into the field of a heated body. In 
such case, the fact that the energy absorbed 
by the mercury, making it rise, is electro- 
magnetic in nature, may easily be proven 
by the fact that the thermometer will act 
as well in a vacuum as in air. With heat 
rays, one of the best known forms of elec- 
tromagnetic radiation, we can do many 
things; they may be concentrated with mir- 


PART Il 


The second of a series of articles dealing with that part of physics closely related to radio. 


rors, reflectors and lenses; absorbed in other 
bodies by placing the body in the field of 
the waves; they may be refracted with 
prisms and polarized with reflection, or there 
may be observed interference phenomena by 
passing them through gratings. In short, 
we can carry- out all the classical school 
experiments with them. But we can never 


_ see the rays. 


If we substitute for the thermometer, the 
more sensitive, Ziess thermo-couple, we see 
at once the extreme magnitude of these 
radiations. For instance, we find that the 
human body is constantly radiating them as 
long as life is in it. If the couple is placed 
in the focus of a concave mirror, and the 
experimenter stands at a distance of several 
yards, with open mouth, a decided effect will 
be noted on the galvanometer needle. 

The complicated nature of heat radiations 
may be understood if we use a reinterfer- 
ence screen to determine the wave-lengths at 
which the energy is radiated. Upon the use 
of such screen we find that the energy is 
not transmitted at one certain frequency, but 
rather carries its energy on all possible 
waves within a certain given band. We 


Showing how the energy radiations of the 

heated body rise with increase of temper- 

ature and simultaneously the maximum tends 
toward shorter wave-lengths. 


find, also, that the field of radiation is not 
only selective, but is continuous, giving us 
an unbroken spectrum, that is, from the 
smallest radiations, they continue by steps 
through a whole range to the highest. Such 
a spectrum as the solar is peculiar in that 
the maximum of its radiated energy at a 
specific temperature is always radiated in a 
very definite range of wave-lengths. A sim- 


PROF. MAX PLANCK 


ple experiment with the common incandes- 
cent lamp will convince us of a queer rela- 
tionship here. When very little current 
is passed through the lamp and the filament 
is heated only slightly, the light given off 
is reddish. As the current is increased and 
the filament heated to a higher point, the 
light becomes yellow and finally blue, show- 
ing that as the heat of a body increases, 
the tendency is to radiate the energy at 
shorter and shorter wave-lengths. In other 
words, the maximum of radiated energy 
produced _by.yising temperature always tends 
toward shorter wave-lengths. This is shown 
at Fig. 2. At the same time, the total 
energy radiated by the heated body tends 
to increase. There is a very definite rela- 
tionship between the temperature, the radi- 
ated energy and the distribution through the 
spectrum. 

To show this more understandably, let 
us consider the following experiment. Let 
us imagine a receiving apparatus of univer- 
sal scope, taken into. the vicinity of a heated 
body. Here we will find that the receiver 


(Continued on page 1210) 
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A chart showing the frequency bands of electromagnetic oscillations in relation to the visible 
vibrations or light rays. 
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An (deal Low-loss Broadcast Receiver 


ance coupled audio frequency amplifier. 


By CLYDE J. FITCH 


The description of an excellent low-loss regenerative receiver employing a three stage resist- 
The combination of low-loss instruments and resist- 


ance coupled amplifiers into one unit makes a splendid set for broadcast reception. 


S 


A rear view of the Ideal Broadcast Receiver. 


4—6-ohm rheosia: ; 


ANY who contemplate bu lIding a 
receiving set are puzzled as to 

what type to choose. Of course this 

depends largely upon the amount 

of money involved. But assuming a moder- 
ately priced outfit of three or four tubes 
that works on an outdoor aerial of 50 to 
75 feet in length and gives loud speaker 
volume on distant stations is desired, it 
certainly is difficult to select the circuit and 
apparatus that will give the most enjoyment 
from the set. Books and magazines on the 
subject are full of all kinds of trick cir- 
cuits, each one of which is supposed to be 
better than the others; but if the various cir- 
cuits were carefully analyzed they would all 
be found to operate on the same basic prin- 
ciple, and one circuit would be as good as 
another. And as a regenerative circuit is 
the most economical and sensitive of them 
all, the problem resolves itself into obtain- 
ing the most satisfactory regenerative circuit. 

THE REGENERATIVE CIRCUIT 

In any regenerative circuit the amount of 
regeneration can be increased up to a point 
where the tube begins to oscillate, and no 
greater sensitivity or amplification can be 
had. Therefore, of the many single, double, 
triple and four circuit tuners in use today, 
selectivity only can be gained, as neither of 
these circuits can increase regeneration be- 
yond the oscillation point and consequently 
cannot be any more sensitive than the stand- 
ard basic circuit. By proper design of the 
tuning instruments, the basic circuit can be 


4) & 


2) 


The parts are: 


made just as selective as any of the more 
complicated ones, and the sensitivity will be 
greater because the less circuits used the 
fewer losses occur. Therefore’ we shall 
select the standard regenerative circuit with 
a well designed low loss tuner and low loss 
condenser as the most desirable for broad- 
cast reception. 


RESISTANCE COUPLED AMPLIFIER 


Sufficient amplification should be used to 
make the weakest stations loud enough to 
operate a loud speaker. Audio frequency 


1—l!o w-loss coupler; 2—low-loss variable condense:; 
5—filament switch; 6—phone jack; 7—resistance co upling units; 8—grid leak and condenser. 


3—3)-ohm rheostat; 


amplification, of course, is the most eco- 
nomical, but distortion always results when 
iron core audio transformers are used. But 
resistance coupling gives perfect results on 
all the notes of the musical scale, and the 
quality of the mus‘c as it comes from the 
loud syeaker is virtually perfect. Therefore, 
where quality is desired, resistance coupling 
should be used. Three stages of resistance 
coupled amplification will give enormous 
volume. Our finished set will have four 
tubes, one as a regenerative detector with 
low loss tuner and condenser, and three as 
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The wiring eague of the Ideal Broadcast Receiver. Regeneration is incorporated in the detec- 


tor circuit. 


he last three tubes compose :the resistance coupled audio frequency amplifier. 


Soe ee ee 


Radio News for January, 1925 


ANTM 


ls 
ry 
Hgts | 


6 


606060 6600— 


Picture layout and wiring of the Turaflex Receiver. 


The coils may be wound on a bakelite tube 
234 inches in diameter by putting on the sec- 
ondary and then the primary over and in 
the center of it. If the constructor wishes 
to wind the coils without using a bakelite 
tube and make them self supporting, they 
may be built as follows: On a cardboard 
tube 254 inches in diameter, wind on suffi- 
cient small string. Over the string place a 
strip of adhesive tape with the sticky side 
up, so that the wire will be held in position. 
In the center of the winding, place another 
strip of adhesive tape about 34 of an inch 
wide with the sticky side out for the sec- 
ondary. A drop of sealing wax or a strip 
of tape may be used to keep the leads in 
place, after the string is pulled out and the 
coil slipped off the winding tube. It is best 
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PARTS REQUIRED FOR THE 
CONSTRUCTION OF A TU- 
RAFLEX RECEIVER 


2—17 plate condensers, 

1—23 plate condenser. 

1—fixed coupler. 

2—radio frequency transformers. 
2—audio frequency transformers. 
1—6 ohm rheostat. 

3—tube sockets. 

1—crystal detector. 

3—dials. 

1—jack. 

1—.00025 mfd. fixed condenser 
8—binding posts. 


7” x 18” panel. 


A, G 


The instruments are exactly as positioned on the panel and baseboard. 


to have the ends of the primary winding 
diametrically opposite to the ends of the sec- 
ondary, as the,leads to the condensers and 
tubes will be shorter. 

In tuning, condensers 1 and 3 are moved 
simultaneously, the center condenser being 
moved a small amount at a time. After a 
station has been picked up, condenser 2 is 
readjusted to maximum volume. UV-201A 
or C-301A tubes give the best results, al- 
though UV-199 tubes may be used. As with 
all circuits, one tube may function better in 
one position than in another, so shifting the 
tubes around should be tried. This set wiil 
give excellent results on any type antenna, 
but best reception is usually obtained on an 
outside antenna about 100 feet in length. 


Radio vs. Wireless 


‘T SEE that you have installed a wire- 
less set,” I said to a well educated 
aig neighbor of mine. 

‘No,” he answered, “it’s a radio.” I con- 
cealed the utter disgust I felt for this man 
and his stupidity, and hurried home to write 
about the “difference” between radio and 
wireless. There ain’t none such, that’s all. 
Wireless or radio, whichever you wish to 
call it, has put more people in the bug- 
house and living room than any other me- 
thanical cussing-machine. 


By EDWARD C. HUBERT 


But radio and wireless—there must be a 
big difference; they’re spelled a little dif- 
ferent. I hate to disappoint and disillusion 
some of you who have counted so much 
on a “big difference” But just brace your- 
selves and prenare for the shock: THERE 
IS NO DIFFERENCE BETWFEN RA- 
DIO AND WIRELESS EXCEPT THE 
SPELLING. 

Wireless does not mean sparks, noise, lots 
of switches and neighborhood feuds. Wire- 
less means communication without the use 


of wires other than the aerial; the ether 
and ground taking the place of wires. Radio 
means exactly the same thing: it is the 
same process. Now communication by wire- 
less waves may consist of an SOS message 
from a ship at sea or the communication 
may be simply the reception of a wheezing 
soprano. It does not become something dif- 
ferent in either spelling or meaning just 
because you can understand one and can’t the 
other. When broadcasting was being ex- 
(Continued on page 1297) 
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The Discovery of the Oscillating Crystal — 


By DR. GREENLEAF W. PICKARD* 


The Oscillating Crystal is by no means new, as Dr. Pickard ably points out in this interesting 
history of the principle, recently given wide publicity. 
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Fig. 2 
Characteristic curve of Dr. Eccles’ crystal 
detector. 


HE publication, some months ago, in 

‘ Rapio News, of the experiments of 

Lossev with the oscillating crystal, 

calls to mind some facts regarding 

the first demonstration of this peculiar qual- 

ity in certain crystalline substances used as 
detectors of oscillations in radio circuits. 


All credit for the discovery and publi- 
cation of the oscillating crystal must be 
g ven to Dr. W. H. Eccles, who in May, 
1910, demonstrated before the Physical So- 
ciety, a galena crystal combination capable 
for generating oscillations. The circuit used 
is practically the same, in its fundamentals, 
as that used by Lossev in his work with 
the crystal. All of my latter work with 
this type oscillator, as well as that done 
by Lossev, is implicit in the original dis- 
covery made by Dr. Eccles. 

In the summer of 1910, while working 
with a microphonic telephone and telegraph 
amplifier—the invention of S. C. Brown, 
shown at Fig. 1—consisting of a minute 
spark gap formed between osmium and ir- 
ridium electrodes, (A) I found that this gap 
constituted a fairly sensitive though erratic 
detector of oscillations. Shortly after read- 
ing of Dr. Eccles’ experiences with the galena 
crystal combination, I shunted the Brown 
gap with a capacity-inductance circuit and 
at once was successful in producing radio 
frequency oscillations. 


After this preliminary success, I repeated 
the Eccles experiments with the galena de- 
tector (working the crystal on the portion 
of the curve shown in Fig. 2 which drops, 
or has the character of acting as a nega- 
tive resistance similar to the electric arc) 
and then I used silicon, zincite fused zinc 
oxide and pyrite. In each case I was more 
or less successful in producing sustained os- 
cillations. In all cases, of course, a con- 
dition of oscillation was obtained only after 
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The circuit employed by Dr. Pickard in his 
successful experiment to receive the undamped 
wave signals from POZ by the use of a 
crystal, 
a 
* Consulting engineer of the Wireless Spe- 
cialty Apparatus Co. 


careful adjustment of the contact point on 
the detector and experimentation with the 
voltage applied across the crystal in order 
that it could be worked on the proper por- 
tion of the characteristic curve. As Eccles 
pointed out, the conditions under which the 
crystal produced sustained oscillation were 
practically the same as those necessary for 
the operation of the Poulsen arc. 

Acting upon the correctness of this as- 
sumption, I placed a strong magnetic field 
around the detector. In the case of the 
Poulsen oscillating arc, this condition is 
extremely important if the arc is to remain 
stable in operation. However, I found that 
with the crystal, the magnetic field made 
not the slightest difference. 

After hearing Nauen signals on a regen- 
erative tube set in 1915, I attempted to 
duplicate that feat with the use of a sep- 
arate crystal oscillator used to hetero- 


dyne the signals, and a second crystal to 
detector. 


act as a After several hours’ 
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Fig. 1. The patent drawing of S. G. Brown’s 

microphone amplifier, the instrument Dr. Pick- 

ard found to be a fairly sensitive detector 
of oscillations. 


Sy 


work I was rewarded by faint, though read- 
able signals. Following up this experiment, 
a few days later I succeeded in receiving 
this station on an autodyne crystal circuit, 
that is, by using the same crystal as oscil- 
lator and detector. The circuit used in 
this experiment is shown in Fig. 3. It will 
be noted that this circuit is the same, in 
its essential characteristics, as that used by 
Eccles and later by Lossev. 


In the course of these experiments I noted 
that the oscillations generated by the cryse 
tal were not constant in amplitude, or else 
were generated in separate groups. This 
gave rise to a slight hiss in the phones 
when the crystal was generating radio fre- 
quency currents, which would obscure weak 
signals. It is needless to tell those who 
have experimented with such an oscillator 
that the adjustment required by the crystal 
is extremely fussy as compared with that 
necessary.when it is to be used for detection. 

My experience serves well to illustrate 
how easy it is for one to miss something 
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P arrang 
developed by Dr. Eccles in 1910. 

that is literally under one’s nose. For yeurs 
prior to Dr. Eccles’ experiments, I had been 
experimenting with crystals shunted hy a 
capacity inductance circuit; I was very faml- 
iar with their voltage-current characteristics 
and I had found a marked increase in their 
sensitivity when a properly adjusted and 
poled E. M. F. was placed in circuit, but 
I had not looked for oscillations nor found 
them. 


The circuit shown in Fig. 4 is a simplified 
arrangement of that used by Dr. Eccles in 
his demonstration before the Physical Soci- 
ety of London in May, 1910. It will be 
noted that the circuit has a striking simi- 
larity to that used in conjunction with the 
oscillating arc. The discovery of the oscil- 
lation characteristic was quite by accident. 
The experiments were originally directed 
toward investigating the thermal character- 
istics of detectors, Dr. Eccles holding that 
the radio frequency currents through a de- 
tector slightly heated up the contact surface 
and that, when the crystal was shunted by 
an outside E. M. F., the heating effect ma- 
terially changed the resistance of the cir- 
cuit so that an audible effect was produced 
in telephone receivers incorporated in the 
circuit. It was in plotting the curve of a 
crystal, showing the relation of current and 
voltage that he found the negative resist- 
ance characteristic. One of the curves, 
showing this plainly, is given in Fig. 2. 
Up to approximately 1.2 volts the detector 
behaved properly. Passing that point, how- 
ever, the drop in the curve showed plainly 
that under certain conditions the crystal had 
the property of negative resistance. Of this 
characteristic Dr. Eccles said: - “As the cur- 
rent increases the curve bends toward the 


(Continued on page 1270) 
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A copy of the circuit contained in the patent 
issued to Dr. Pickard on Oscillating Crystal 
Circuits, 
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Engineer of the Russian Government Radio Laboratories 


A theoretical study of the characteristics of crystals capable of producing oscillations and the 
circuits employed for determining the actions. 


menters who are interested in the 
Crystodyne principle, which was de- 
scribed in the September and October 
In the following 
article, there is more technical and experi- 
mental data concern:ng this application. This 
additional data should prove to be of great 
value to the fan who is experimenting with 
the oscillating crystal. 

In a crystal detector there is generally 
contact between the metallic point or a sharp 


Tents: are doubtless many experi- 
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Enlarged view of 
crystal and con- 
tact point, dotted 
lines indicating 
microscopic arc. 
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edge of one crystal, with a surface of 
another crystal. If the surface of the con- 
tact is very small, the value of the corre- 
sponding resistance may become relatively 
high and the voltage drop across the contact 
increase accordingly. Microscopic voltaic 
arcs or discharges of similar natures take 
place between the metallic point and the 
surrounding sharp edges of the crystal. 
These arcs are in parallel with the contact 
resistance. See Fig, 1. 

The detector then represents a non-induc- 
tive resistance obeying Ohm’s law, the re- 
sistance of the contact shunted by an arc, 
both being in series with another resistance, 
which is that of the crystal itself. In Fig. 2, 
Rc is the contact resistance, Rm is the 
resistance of the metallic crystal, and Ra 
the voltage drop across the arc. 

A typical characteristic curve of a gen- 
erating crystal is shown in Fig. 3, and the 
circuit used to obtain this curve is_ illus- 
trated in Fig. 5, which will give the IR 
drop across the detector when the current 1s 
varied by the potentiometer P. 

Referring to Fig. 3, when a current is 
less than a certain value, ig, the potential 
drop is proportional to it, % ¢., the total re- 
sistance of the circuit is constant. Here we 
assume that the total current flows through 
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Diagram illustrating external circuit and The 
oretical resistances at point of contact. 


By 0. V. LOSSEV 


the contact and as the contact obeys Ohm’s 
law, we obtain a straight line Oig. When 
the current reaches ig, a certain change takes 
place across the contact and the IR drop is 
no longer proportional to the current. Nev- 
ertheless, a further increase of current will 
mean still an increase of the IR drop, show- 
ing that the resistance is still positive, al- 
though the curve undergoes a change. How- 
ever, when the current reaches io, the IR 
drop is so great that a microscopic arc is 
established across the contact. Now if the 
current is increased, there is a decrease of 
the IR drop, and we may say that the 
resistance of the detector has become nega- 
tive. 

The term “negative resistance” is a mis- 
leading one, because the general conception 
of resistance is that it is the constant prop- 
erty of the body that impedes or tends to 
stop the passage of current through it. 
Such a constant property is generally con- 
sidered to be positive, regardless of the 
values of the voltage and current (at least 
until the body becomes heated). 


However, in the case of an arc, the result 


gif 

om 
é6- z 

4 Fig. 3 

4 | 

| 

j 
(27 | 

} 

| 

| 

T 


T t T 1 T T 
0 eet oa lee ee ae a 
Characteristic curve of oscillating crystal 


of the voltage divided by the current is far 
from being constant. For high voltages the 
resistance of the arc is relatively great, very 
little current passing through it. For mod- 
erate voltages, as the resistance of the arc 
is also smaller, the current is moderate. For 
low voltages, the arc resistance becomes ex- 
tremely small and the current of the arc 
tends to increase indefinitely this means that 
the arc is unstable and tends to become a 
short circuit. The arc, however, has a nega- 
tive resistance characteristic only for increas- 
ing current acting as an open circuit for 
decreasing current. The conclusion reached 
is that a small increase in the voltage across 
the terminals of the arc causes a small de- 
crease in the current; so we sometimes think 
of the negative resistance of an arc as 
distinguished from the positive and current 
limiting resistance of metallic conductors. 

I admit that though the microscopic are 
differs in certain points from the ordinary 
arc, its resistance obeys the same laws and 
can be expressed by 

a b 
iR=—+}+— 
i r 
where a and b are constants and i the cur- 
rent through the arc. 

In taking the characteristic curve, the bal- 

last resistance f plays an important role.. In 
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Characteristic curves of oscillating crystals 
with “good” and “bad” contact points. 
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order to have any point in the curve with 
“negative resistance,” it is necessary that the 
ballast resistance shall be greater than the 
absolute value of the corresponding negative 
resistance. The current through the whole 
circuit (ballast and detector) is equal to 
the potential difference of the potentiometer 
divided by the total resistance, which is equal 
to the algebra‘c sum of the resistance of the 
ballast and the detector. If the ballast 
resistance is not greater than the absolute 
resistance of the detector, the algebraic sum 
of them will be a negative quantity and 
we will not be able to obtain the corre- 
sponding current, as it will be infinitely 
great. Therefoge, when it is desired to 
obtain points with negative resistance on a 
steep part of the curve it is necessary to 
increase f, if it is desired to approach the 
point io. 

Fig. 5 shows how the curves of Fig. 4 
were obtained, the reading on the voltmeter 
being corrected to give the true voltage. 


' The switch A permits the direction of the 


current to be reversed. 

“Good” contacts are those which give a 
steep falling part of the characteristic curve 
corresponding to the negative resistance. It 
seems that a “good” point is one where the 
leakage is very small, up to the time of the 
formation of the microscopic arc, which ap- 
pears suddenly. By a “bad” point is meant, 


(Continued on page 1287) 
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Circuit diagram for obtaining the character- 
istic curves of oscillating crystals 
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Experimenter Station 4XE located at Jacksonville, Florida, owned and operated by Messrs. 
Cooper and Lee. This station has maintained two a communication with Holland and 
France and been reported heard 15 times in England, enmark, Hoiland and France, and 
holds the distance record for the fourth district of the United States for two way communi- 
cation, 5,300 miles. Two 50-watt tubes are used in the transmitting apparatus and the receiv- 
ing equipment consists of four different circuits. 


CAN visualize someone seeing the above 
I title and grunting cynically to himself 

about “’nother of those Pollyanna proph- 
ets.” Maybe so. 

It has been said that the average age of 
the radio-telegraphing amateur—the Ham— 
has risen, which is a damaging fact. We 
need the youngsters and their bright minds 
just as business needs apprentices. I think, 
to consider all factors and then decide that 
we lose by the lack of the younger Hams, is 
rather an alarmist viewpoint. 

This must be made clear: the average age 
of the Ham is on the upgrade in this man- 
ner. It is ceasing to be lowered by the 
short-pants brigade. 

It is inevitable that this should happen 
since we have simplified radio and the con- 
venient concerts which eliminate the drudg- 
ery of the code. Most kids went into radio 
for pastime, anyhow in the time gone by, 
and disturbed a great many people with 
spark coils and other modes of interference. 
Now they go into it for pastime, just the 
same, and don’t bother the more experienced 
amateurs, because they are busy listening to 
jazz. The technically inclined, in the past, 
stuck and forged ahead, eventually making 
good Hams, and the non-technically inclined 
were either unattracted to begin with, or 
else were lost by the wayside. The same 
holds true now, except that many non-tech- 
nically inclined, who otherwise would not 


ve 


game gets them anyhow, without having to 
suffer from their first agonies. 

Thus we get the final fru‘tion of the years 
without the attendant troubles of developing 
our own; and we not only get a higher age 
average, but a higher experience average, 
too. As experience is parallel to efficiency, 
to a certain extent, you can see what con- 
clusion would be reached. 

This tendency to an older average age 
means a number of things, the effects of 
which we are just beginning to realize. It 
means a greater stress on knowledge because 
the older you get the more value you find 
in training. -It means a better average of 
operating efficiency because the older mind 
requires an aim, not merely purposeless play. 
It means a faster advancement of the art, 
for the partially trained minds we obtain 
will be better equipped to handle the prob- 
lems which arise from time to time for 
solution. It means finally, a keener and more 
stimulating competition because of a higher 
mental average that will finally and forever 
eliminate any sneering reference to the tele- 
graphing game as. kids’ sport. This last will 
be especially gratifying to us, who have 
always taken our hobby seriously, and have 
resented these gratuitous and ignorant slights. 

The fact that all this improvement in the 
personnel will, of itself, demand a higher 
grade of apparatus must not be ignored. In 
fact, we are already beginning to feel this 
effect. It means customers capable of buy- 
ing good stuff and paying the price that jus- 
tifies its manufacture. It means prosperity 

(Continued on page 1236) 


have been lured, fall for the simplified con- This is station 6TI owned and operated by Mr. Horace Greer at 414 Fairmount Ave., Oak- 

. tticles. So do the technically in- land, Calif. 6TI has worked with every district in the United States and has communicated 
struction . P he led d with New Zealand. He has been heard off the Chinese coast, in Alaska, Canal Zone, Hawaii 
clined, but they grow in knowledge an and Australia. On 50 watts input there is used 1,000 volts A.C. on the plate, 10 volts A.C. 
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Suggestions that Improved One 5-Watter 


N building the amateur station of the 
ordinary type, not a great deal of tech- 
nical knowledge is used. In fact, quite 
often none at all is employed. This 
leads to a*number of errors, the importance 


© of which is sometimes of such an order that 


the station is actually failing in its purpose 
because of them. Suppose we take a case 
which recently came under my observation. 
The young fellow who built the set had fol- 
lowed directions written by several amateurs 
based on their own stations, and he had no 
reason to suppose that they were wrong. 
Undoubtedly they were right, as far as they 
went. Results do not depend entirely on 
the transmitter, for a transmitter which has 
an excellent working range, ‘at one station, 
may fail to “get out of town” at another. 
The surroundings of the station, the location 
of the apparatus, and the dielectric in the 
proximity of the antenna that are objec- 
tionable, must all be taken into consideration. 

Inspection showed the antenna proper was 
O. K., five wire six inch twin cages sepa- 
rated 10 feet, and supported at a good height. 
Ground was also a good one. Lead-ins? 
Oh yes, well insulated, the leads going 
through three inch porcelain tubes, to the 
set. As the tubes were large and well glazed, 
it was immediately evident that their insu- 
lating qualities were very good, in fact 
superfluous, considering power. But, these 
two lead-in tubes were separated by only six 
inches, and this formed, therefore, quite a 
condenser. This “condenser,” for it was 
really nothing more nor less than exactly 
that, technically, introduced an enormous 
loss, and therefore was greatly reducing the 
range of the transmitter. This was easily 
rectified by separating the two lead-in tubes 
by the height of the room, eight feet. This, 
theoretically, did not entirely eliminate the 
trouble, however, it did reduce it to a mini- 
mum, and for all practical and financial pur- 
poses sufficiently. The latter, by the way, 
was the most important, as usual. 

His actual transm‘tter used the circuit of 
Fig. 1. Of course such a set will work 
and under some conditions actually produce 
the most satisfactory results, but it is, nev- 
ertheless, not technically correct. The re- 
sults were now fairly good, but not as 
good as are actually obtainable. What, then, 
was there left for him to do? 


A CIRCUIT CHANGE 
I advised changing his circuit to that of 
Fig. 2, because he had too long a ground 


— 


Louvalent 
Condenser. 
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The reversed feed-back circuit, the original ar- 
Tangement employed by Mr. Royale’s protegé. 


By KEN ROYALE (KR), 50C 


Mr. Royale has managed to point out here the importance of trifles in connection with trans- 
mitters. He has employed an actual case as an example, particularly to point out the usual 
details that are overlooked by the average beginner. 


lead, that put an excess potential difference 
across C, to ground, which was impressed 
on the condenser formed by the two wind- 
ings, through the core of the filament sup- 
ply transformer, resulting in a loss of energy. 
Then I told him to increase the number of 
turns in the antenna coil, as he only had 15, 
and needed about 25 turns, or a little less, 
to include the space between the plate tap 
and the ground. Then, I tried varying the 
resistance of the grid leak. He had been 
using one 5,000 ohm leak, simply because 
that was what had proved O. K. at some 
other station. The test revealed that 15,000 
ohms was the correct resistance. This was 
obtained by connecting three of the standard 
units in series. These four changes in his 
transmitter and lead-ins resulted in an im- 
mediate improvement of results. He was 
fortunate, at that, for it is not so very 
often that an immediate improvement is no- 
ticeable. Often enough, bad conditions set 
in when a new system is tried, and fair 
conclusions are not obtainable until after a 
reasonable period of time. The actual ad- 
ditions to the transmitter, after all, con- 
sisted only in the grid leaks, and one choke 
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The circuit of Fig. 1 was improved consider- 
ably by a few minor changes, as shown. 


coil L, which was simply built on any diam- 
eter form handy. by winding 275 turns of 
No. 28 D.C.C. wire, on, preferably, a card- 
board tube with a little thin shellac or 
varnish on the last few turns at each end 
of the coil to act as a binder. The plate 
blocking condenser C did not have to be 
changed, as it was already of the proper 
kind; mica, .002 mfd., 4,000 volts test. The 
circu:t shows the addition of a filter, con- 
sisting. of an iron core choke coil, of about 
three henries, wth condensers shunted across 
the line at either end. These were sug- 
gested, but not all installed. The addition 
of an efficient filter will give a better note 
and bring in more DX report cards. 

He had become interested in the Meissener 
circuit, which is now fast becoming our most 
popular hook-up, due to its many advan- 
tages. He asked that I look over his ex- 
perimental Meissener set; saw immedi- 
ately that his arrangement could not work 
efficiently. It consisted of three coils wound 
on a single form. The middle coil of the 
three, the antenna coil, was of 10 turns, 
with the other two coils wound as close as 
conveniently possible. 

This arrangement, with two variable con- 
densers across the grid and plate coils re- 
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The Meisner circuit, the arrangement now 
employed in prefe ence to the reversed feed- 
back circuit. 


spectively, resulted in his having parasitic 
oscillations in the plate and grid circuits, 
causing harmonics to be radiated. In these 
harmonics, small amounts of energy were 
being radiated, and of course the energy 
radiated on any wave other than on the main 
one is a loss. Remember this, although it 
may seem queer, the vacuum tube itself, in 
the Meissener circuit, does not oscillate. 
The only oscillating current present is in 
the antenna circuit. With the set as he 
had it, the tube oscillated feverishly off the 
wave he intended the set to work on, there- 
fore, the divided energies of the tube did 
poor work. 


THE PROPER METHOD 


The proper way for him to have con- 
structed the set would have been to wind 
the plate and grid coils, which may be wound 
on any form having a diameter of about 
four inches, or that will go inside the end 
of the antenna inductance. Or, better still, 
make the coils “low loss” by winding them 
with No. 16 D.C.C. wire on*pegs set in a 
four inch circle. If a condenser is used 
across the coils, each should have about 
15 turns; however, if condensers are not 
used for tuning, and they are not absolutely 
necessary, the coil should have 25 turns. 
These coils should be separated at least four 
inches. The best method is to put one at 
each end of the antenna inductance, which 
is any conventional inductance, and tapped 
so as to obtain proper adjustment of wave- 
length. Different numbers of turns in the 
plate coil should be tried to find the most 
efficient point; the grid coil needed changing, 
for the 150 to 200 meter range. The grid 
leak values were much the same as in the 
reversed feed-back circuit, and the Meisse- 
ner circuit to be used is shown in Fig. 3 
He could have, if he so desired, eliminated 
the. plate coil var’able condenser, as this is 
an optional feature. 

I advised the use of an inductive coupled 
transmitter, as a permanent installation, such 
as the Meissener circu't, for two good rea- 
sons: First, because the coupled transmitter 
emits, according to my observations, a stead- 
ier and stronger signal, and, second, the 

(Continued on page 1236) 
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The Shenandoah Short Wave Transmitter | 


By S. R. WINTERS 


An unusually interesting description of the short wave transmitter on the Shenandoah. 
set, though employing exceedingly low power, operated efficiently and with consistency during 
the entire flight of the ship from coast to coast. 


power long wave set. 


It proved more satisfactory than the high 


T his 


A front and side view of the low power short wave transmitter on the Shenandoah. This set works on waves from 80 to 90 meters and has 


an output of 50 watts. 


HE use of short waves for maintain- 

ing radio communication between ait- 

craft in flight and ground stations is 

an accomplished fact. The results of 
a remarkable communicat‘on test conducted 
between the Bellevue Naval Research Labo- 
ratory and the Shenandoah, master dirigible 
of the United States Navy, have established 
this conclusion. 

The Shenandoah, in its flight across the 
continent—from Lakehurst, N. J., to San 
Diego, Calif.—maintained constant two-way 
communication with Bellevue. This accom- 
plishment, in itself, is not uncommon, be- 
cause experiments preceding and during the 
World War established the certainty of main- 
taining radio communication between aircraft 
and ground radio stations as well as between 
two airplanes. However, when we are told 
that these recent tests made use of short 
wave-lengths, on the order of 80 to 90 
meters, 
achievement is remarkable. 

WORK WITH PHONE 

Furthermore, radio telephone communica- 
tion was negotiated between the Shenandoah 
and the Laboratory while the former was 
in flight over Washingten, D. C. Voice 
communication was maintained over a range 
of approximately 30 miles, the telephone at- 
tachment being installed for the purpose of 
enabling the pilot of this immense dirigible 
to direct the operator at the landing field 
during the operations of bringing the Shen- 
andoah to its mooring mast. The voice 


There are three tubes: 


it is not difficult to realize that the- 


communication between the operator and 
Bellevue was satisfactory up to a distance 
of 30 miles, but this is hardly an accurate 
measure of the range of the phone instal- 
lation. 

Continuous wave telegraphy, however, was 
the primary means of exchanging intelli- 
gence between naval officials in Washington 
and the Shenandoah as it journeyed across 
the continent. During the trans-continental 
flight, four-hour traffic schedules were in 
effect between the Laboratory and the dirigi- 
ble. Daylight (two-way) communication 
was possible until the Shenandoah had passed 
Birmingham, Alabama. Then telegraphic 
signals were exchanged between the ship 
and the Government laboratory, each night, 
the schedules operative at 12 and 4 o’clock, 
Eastern Standard Time, until the Shenan- 
doah was safely anchored at the mast in 
San Diego. 

Lieutenant-Commander H.: P. Leclair, 
whose conservative scientific mind is not 
given to extravagant claims, regards the re- 
sults of this communication test as a record 
achievement in the transmission and reception 
of signals between aircraft and ground sta- 
tions. On behalf of the Radio Division of 
the Bureau of Fngineering, he is grateful 
to amateurs for their co-operation in enabling 
the Laboratory to develop high frequency 
apparatus for use on aircraft. It marks a 
departure and makes possible the use of 
more or less idle wave bands for aircraft 
and similar services. The amateurs also co- 


A 7'%4-watt master oscillator, a 50-watt power amplifier and a 7'4-watt modulator. 


operated with the Navy Department in lis- | 


tening for the dirigible’s signals emanatin 
on its trans-continental flight. 
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ports have not been received in Washington, 7 


it is likely that many amateurs throughout 
the United States intercepted the signals 
without difficulty. 

THE APPARATUS 


The short-wave transmitter was designed 
to operate on 90 meters with an output of 
50 watts. Strangely enough, this outfit is 
designated as the auxiliary or stand-by 
transmitter on the Shenandoah, although its 
trial performance would seem to indicate 
that it is entitled to better than a secondary 
classification. However, the main transmit- 
ter, which has not been installed, will prob- 
ably be the most powerful system ever placed 
on aircraft. This is a four-kilowatt tube 
transmitter which will operate over a band of 
wave-lengths ranging from 500 to 2,000 
meters. 

The auxiliary transmitter is of the master 
oscillator, nower amplifier type. The master 
oscillator is a 7%4-watt tube, while the power 
amplifier is a 50-watt tube. In addition to 
the oscillator and amplifier tubes, there is pro- 
vided a 714-watt modulator tube. The out- 
put is about 50 watts, governed by the 50- 
watt power tube. 
of transmitting on continuous-wave teleg: | 
raphy or telephony, operating at 89 and % 
meters, respectively. 


Contrary to ordinary practice on aircraft, § 


(Continued on page 1272) 
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| Multi-Stage Radio Frequency Amplification 


By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E. 


OOKING at Fig. 31 it will be seen 
that a middle tap is taken from S to 
the filament of the tube. Under these 
conditions the end E; will always be 
at opposite potential to the end E, with res- 
pect to the filament. The oscillating poten- 
tials across L, C, will be communicated 


, through the grid to plate capacity of the 


tube to the end E;, but the same potentials 
are fed into the grid oscillatory circuit at 
the opposite end E,, and these two coupling 
effects will consequently cancel each other 
out in’ their effect on the grid circuit. 

Fig. 32 shows an arrangement which A. D. 
Cowper has proposed for neutralizing the 

il] 
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Fig. 31. A ‘circuit in which tube capacity is 

neutralized by taking a tap on the grid circuit 
inductance. 
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capaciy inside the tube. The ordinary tuned 
plate arrangement L, C, is employed, and the 
potentials across this coil are used for com- 
municating to the grid of the next tube. To 
the coil L,, however, is coupled another in- 
ductance coil L,, and this coupling effects a 
reversal of phase which enables us to apply, 
through the condenser C, to the grid, poten- 
tials of opposite sign to those which are 
being communicated to the grid through the 
grid to plate capacity of the tube. 

Instead of using tuneid plate coupling, as 
in Fig. 32, the secondary of the transformer 
which effects a reversal of phase may be 
connected to the grid of the following plate. 
Such a circuit is shown in Fig. 33, where 
a tap is taken on the inductance L, and 
connection made through the small condenser 
C, to the grid of the tube. The arrow heads 
on the right show the connections to the 
grid and filament of the next tube. The 
high frequency transformer L, L, serves as 
a coupling between the plate circuit of the 
tube shown and the succeeding tube, but at 
the same time by the transformer arrange- 
ment it is possible to obtain a reversal of 
phase so that potentials will be passed 
through C, to the grid, of opposite sign to 
those which are passed to the grid through 
the various undesirable capacities. 

The dotted line in Fig.'33 indicates that 
the bottom of the coil L, is really connected 


Part (il. 


A continuation of the series of articles on a subject of vital interest to every experimenter 
desirous of increasing the range of his receiver. 
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Fig. 34. An ar- 


rangement with two 
tuned plate circuits 
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to the filament of the first tube, because in 
a multi-tube set working with a single bat- 
tery, the lower arrow head on the right- 
hand side of. Fig. 33 would go to the com- 
mon filament battery. 


ACTUAL CIRCUITS EMBODYING THE 
METHODS DESCRIBED 

It is now proposed to give typical exam- 
ples of multi-stage amplifiers in which the 
principles already outlined are carried into 
effect. ; 

The first of the circuits shown is that 
illustrated in Fig. 34, and here we have two 
tuned plate circuits. In this arrangement 
self-oscillation is very prevalent, although 
only two stages of radio frequency ampli- 
fication are shown. It will be seen that the 
most stable form of aerial coupling is illus- 
trated, and that the ground side of the 
aerial circuit is connected to the positive ter- 
minal of the filament battery, thereby intro- 
ducing a large amount of damping into the 
grid circuit of the first tube. This will 
help greatly to stabilize the first tube, but 
the second tube is more likely to give trou- 
ble. This second tube has for its grid cir- 
cuit the tuned plate circuit of the first tube, 
and its plate circuit, of course, is tuned, as 
shown. The plate current flowing in the 
plate circuit of the first tube will help to 
introduce damping into the circuit L, C,, and 
it is therefore undesirable that the filament 
of the first tube should be turned too low. 
This may help to stabilize the first tube, but 
it will help to create instability in the sec- 
ond tube. The grid of the second tube is 
connected through the gridleak R, to the 
positive terminal of the battery for the pur- 
pose of introducing damping into the circuit 
L, C., but this will cause the second tube to 
rectify, although this is no very serious dis- 
advantage. 

The last tube, of course, is intended to 
rectify, and the bottom of R, is connected 
to the positive side of the battery B,. This 
will help to introduce damping into the cir- 
Chitty Gi. ; 

All the coils should be spaced well apart 
with a view to eliminating any inductive 
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Fig. 33. A circuit 

in which the tap is 

taken from the grid 

circuit of the sec- 
ond tube. 
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coupling between the coils, and also to reduce 
the capacity coupling between the coils. 

If there is instability when the circuit is 
connected up, self-oscillation may usually be 
prevented by having larger condensers across 
the tuned plate circuits and using smaller 
inductances. Another precaution is to make 
the resistances R, and* R; of lower value 
than usual, the experiment first being tried 
with the resistance R,, which may be reduced 
to about 200,000 ohms, or even 100,000 ohms. 


USE OF PARALLEL DAMPING 
RESISTANCES 


In Fig. 35 is shown a method which has 
been specially favored by myself in experi- 
ments in tuned plate coupling. It will be 
seen that there is a variable 100,000 ohni 
resistance across the grid circuit of the first 
tube, the plate circuit of the first tube, and 
the plate circuit of the second tube. These 
resistances should be capable of adjustment 
to infinity so that it can be seen which, if 
any, of the resistances are required to stabi- 
lize the circuit. It may be that only the 
resistance R, is required, in which case R, 
and R, may be adjusted to zero. It will, 
of course, be appreciated that a certain 
amount of feed-back effect is desirable in 
radio frequency amplification, provided it 
does not produce $elf-oscillation. A fine ad- 
justment of the feed-back effect may be ob- 
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Fig. 32. The Neutrodyne arrangement sug- 


gested by Mr. A. D. Cowper. 


tained with the Fig. 35 circuit by suitably 
adjusting the various resistances R, R, and 


Be 

In Fig. 36 we have an example of the use 
of resistances R, and R,, included in the 
tuned plate circuit for the purpose of intro- 
ducing damping. These resistances are of 
the order of 30 to 50 ohms, but individual 
experiment is necessary to find what value 
is best suitable for stabilizing the circuit. 
This method of stabilizing tuned plate cir- 
cuits is one which appeals to the writer as 
most likely to give general satisfaction, and 

(Continued on page 1325) 
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The Resistoflex Circuit 


By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E. 


A new and successful method of reflex amplification of considerable merit is disclosed in this ar- 
ticle. Many of the disadvantages common to reflex circuits of the usual type have been eliminated. 
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A top view of 
a completed 
Resistoflex re- 
ceiver made 
from English 


ser knobs and 
dials and the 
adjust- 


core transformers used to feed-back the 
audio frequency currents. This may be tested 
out by connecting different sizes of condens- 
ers across the secondary of the transformer, 
a varying pitch of note usually being pro- 
duced. 


Several months ago a patent was filed for 
arrangements which overcame many of the 
disadvantages of reflex circuits. I desire to 
make it quite clear that cutting out the audio 
frequency transformer is not novel in itself. 
Mr. P. G. A. H. Voigtis prominently asso- 
ciated with the type of crystal reflex circuit 
in which the rectified currents from the crys- 
tal detector are used to charge a condenser 
in the grid circuit of the reflex tube without 
the intermediary of an iron core transformer. 


parts. There In May of this year I appreciated the im- 
are four main : ° 

controls, the portance of trying to cut out audio frequency 
two variable resonating circuits in connection with the 
con ene 


reflex tube, and directed my attentions par- 
ticularly to that biggest of all problems, the 
application of the reflex principle to a tube 


greater than in the case of a crystal reflex 
set. The impedance of the crystal has an 
undoubted influence on the stability of reflex 
circuits. The raising of the cat whisker 
on the S.T.-100 is usually accompanied by a 
violent howl, ample indication of the damp- 


; aeic 
the sae Soar receiver using a detector tube. I do not sug- — 
comb coils, gest that it is impracticable to use a trans- © bo th 
etn former in, say, a two-tube reflex circuit in 7041 
mumumnus which the second tube acts as a detector, but 5 f el 
I do say that the difficulties are very much = wa 
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ing effect of a crystal detector. On the other : 
hand, there is undoubtedly a demand for a | 
reflex circuit not using a crystal detector, 
and during the last two years I have been 
trying to evolve an arrangement which could / 
EFLEX circuits have undoubtedly cap- a suitable tube. It is a good plan, in all easily be built at home. Readers are, no 
R tured the imagination of experimenters reflex circuits, to try different tubes, if doubt, aware that there are several sets on 
and constructors in spite of the fact they are available, in the place of the one the market manufactured by commercial com- 
that there are still certain factors which have acting as the reflex amplifier. panies using the reflex principle w-th a de- 
prevented as consistent and efficient results Having investigated very closely all the tector tube, but many stabilizing devices are 
being obtained as in the case of the ordinary different methods of eradicating the causes usually required to do this, and I very much 
straight circuit. of buzzing, I came to the conclusion that doubt whether the arrangements are suitable 
The reflex circuit is undoubtedly ideal, the outstanding trouble was the funda- for home construction. 
from many points of view, for the construc- mental one just described, and that the best An example of a circuit of this kind is 4% x 
tor who is limited to one or two tubes. The way towards the solution of the problem was the three-tube reflex, which has given re- § 
experimenter with three tubes is not so to cut out audio frequency resonating circuits markable results where the original specific © 
much concerned with the saving of the addi- in connection with the reflex tube. The cut- cation was closely adhered to.. Unfortun- © posit 
tional tube, for this is the one and only merit ting out of any audio frequency transform- ately, it appeared to suffer from the disad- “grid 
of a reflex circuit. On multi-tube sets I er_or telephones should make a very great vantage that even small modifications may 
am very much in doubt whether the saving difference indeed to buzzing tendencies. Most result in disappointing results. 


of an extra tube is worth bothering -about, 
and the added complication is an important 
factor to be considered. 

As Captain Round has pointed out, the 
really fundamental difficulty with regard to 
reflex circuits is the audio frequency buz- 
zing due to the audio frequency currents 
modulating radio frequency oscillation, a pe- 


culiar chain of audio frequency reaction being Cs L; 
set up. This, as has been pointed out in de- 
tail in these pages, is due to distortion in Y Rs Vy, 


the reflex tube due to a defective charac- 
teristic of grid potential plate voltage and 
filament current. Irregularities in these re- 
spects will cause the audio frequency currents 
which are fed back into the grid circuit of 
the reflex tube to modulate oscillations set 
up, for example, by the reflex tube itself 
when using regeneration. This form of buz- 
zing is merely one of the many which it is 
possible to obtain in a reflex set, and it is the 
most difficult to eliminate. A suitable ad- 
justment of plate voltage, filament current, 
and grid bias will do a lot to prevent this 
form of buzzing, as also will the choice of 


forms of buzzing are due to audio frequency 
oscillations being set up, these being depend- 
ent, in pitch, upon the constants of the iron- 


The present circu‘t is the result of much 
experimental work in the direction of pro- 
ducing a reflex circuit using a tube as a 
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Fig. 1. A simple Resistoflex circuit. A “C” battery may be placed at point X to prevent rece 
tification in the grid circuit of the first tube. 
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detector and eliminating an audio frequency 
resonant circuit. Although disapproving in 


Mprinciple to extending the radio vocabulary 
Sby unnecessary names for circuits, yet in 


“certain cases it is extremely convenient for 
“hose of us connected with the press to evolve 
Yan easily remembered name which may be 


“used in correspondence and articles as a con- 


‘venient method of identifying a certain cir- 
cuit or principle. The word “Resistoflex” 
thas, for the sake of convenience, been given 
to the class of circuit about to be described. 
The general principle is, like many other 
useful principles, simple, and consists in feed- 
jing back the audio frequency currents from 
the rectifying tube through a high resist- 
“ance of the order of 50,000 ohms, the vary- 
‘: audio frequency potentials across this 
‘resistance being communicated to the grid 
‘vf the radio frequency amplifying tube which 
‘will now become a reflexed tube. The high 
esistance is connected in the plate circuit 
‘of the detector tube and is also preferably 
‘connected in the aerial circuit. 
’ A simple resistoflex is shown in Fig. 1. 
“It will be seen that the first tube V: acts as 
radio frequency amplifier, the aerial cir- 
‘cuit containing the constant aerial tuning 
condenser Ci, the main oscillation circuit 
ie, a condenser C,, another condenser C,, 
Yand the earth. The battery B, and the resist- 
Fance Ri, which has a value of from 20,000 to 
»100,000 ohms, do not form part of the aerial 
‘circuit proper. The radio frequency oscil- 
‘lations produced by incoming signals, are 
communicated through the grid condenser C,, 
‘to the grid of the tube V; The usual grid 
‘leak R, is used to prevent an accumulation 
Yof electrons on the grid of the tube V;, and 
Ba grid bias battery may be included at the 
wy 
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A n_ interior 
view of the 
Resistoflex re- 
ceiver showing 
the two vari- 
able conden- 
sers and the 
resistances. 
Note the man- 
ner in which 
the set is 
wired. 
CCC 


The 
grid of V, will have its normal potential 
varied at audio frequency by the rectified cur- 
rents, and these are now amplified by V,, 
which is now acting in its reflex capacity. 
The audio frequency currents pass through 


but also in the grid circuit of the first. 
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Fig. 2. This is a modification of Fig. 1. 


This circuit has certain disadvantages even though 


4 the antenna circuit is simpler. 


pas X to prevent rectification in the 
‘grid circuit. The condenser C, and the leak 
Rk, have no connection whatever with the first 
“tube acting as a rectifier. On the other hand, 
“this tube should act purely as an amplifier. 
The condenser C, is simply for the purpose 
‘of insulating the grid of V, from the positive 
terminal of B,, which is the “B” battery. 
The tube V, now acts as a radio frequency 
amplifier, the amplified oscillations passing 
through the primary L, of a radio frequency 
transformer L,L;. They pass through the 
tby-pass condenser C, across the telephones 
sand through the condenser ‘C, which may 
thave a capacity of 1 mfd. The amplified 
wscillations are passed from L, into the cir- 
wcuit L,C, which is tuned to the incoming 
Mrequency. The second tube V, acts as a de- 
“tector in the ordinary way, and the rectified 
audio frequency currents in the plate circuit 
Pass through the high resistance R,, through 
“the “B” battery B, and so back to the fila- 
ment of the second tube. In passing through 
°R,, audio frequency potential variations are 
“Produced across this resistance, and these 
re communicated to the grid of the first 
Mube, through the inductance Li and through 
*§ he condenser C;, the resistance R, being not 
Wenly in the plate circuit of the second tube, 
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L, and so through the telephones, around the 
battery B, back to the filament of V:. In 
doing so they actuate the telephones or the 
loud speaker. 

We therefore have here a stage of radio 
frequency amplification, rectifying action by 
the second tube, and a stage of resistance 
audio frequency amplification. 
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Great purity o1 reception is obtained, and 
one of the causes of buzzing is eliminated. 
On the other hand, we do. not completely 
eliminate the presence of an audio frequency 
resonant circuit, because the telephones 
shunted by C, form such a circuit. When 
the three-tube development of Fig. 1 is used 
(described later), the audio frequency res- 
onant circuit disappears altogether. 

Fig. 3 is a modification of Fig. 1 in that 
the plate resistance is between the ground 
and the filament battery. This arrangement 
has certain disadvantages. The aerial cir- 
cuit, of course, becomes simpler. The disad- 
vantages are the same as those existing when 
a transformer secondary is connected in the 
position of the plate resistance. Full reasons 
for this were given in a recent issue of 
Rapio News in the article on “Reflex Re- 
ceivers in Theory and Practice.” 

Fig. 4 is a circuit similar to Fig. 1 with 
regeneration from the plate circuit ot the 
second tube applied+to the grid circuit of the 
first. It will be seen that the regeneration 
coil L, is included in the plate circuit of the 
second tube, and that by suitably coupling 
L, to Li a regeneration effect will be obtained 
in the aerial, and also into the.tuned inter- 
tube radio frequency circuit. Separate tap- 
pings off the “B” battery are shown, and a 
grid bias battery might be included in the 
position X in such a position as to make 
the grid of the first tube negative. 


(Continued on page 1331) 
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Fig. 3. Regeneration from the plate of the second tube to the grid of the first tube is the 
feature of this circuit. 
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Analyzing High Frequency Resistance of Single-Layer Coils 
By SYLVAN HARRIS, Consulting Engineer. 


It is with pleasure that we publish this comprehensive article by Mr. Harris, dealing with 


single layer coils and coils approaching them in characteristics, such as the present low loss type. 
We believe that this treatise will All a long felt want. 
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HERE are a great many variable fac- 
tors entering into the resistance of 
coils, and although much has been 
written about them, it is not probable 
that many of the radio fans have a clear 
idea of the subject. This state of affairs 
is true, not only of the fans, but of many 
designers of radio apparatus. ; 
We have reached the “Low-loss” era in 
radio. It has almost become a fad, a craze, 
to use low loss apparatus in the receivers 
and transmitters. It is a good fad, one that 
is productive of good results, for when we 
consider the very minute quantity of elec- 
trical energy that comes into the receivers 
irom the ether, the necessity of being very 
economical with it is obvious. 
ANALYZE RESULTS 
It is interesting to note that although there 
has been much speculation about ways and 
means of reducing losses, when we consider 
the matter carefully, it is apparent that 
there has not actually been a great deal 
accomplished. This has been probably due 
to the fact that many designers have looked 
at the thing from the viewpoint of the 
theoretical physicist or teacher. As an ex- 
ample, we may remember that when we 
were studying physics we were always im- 
pressed with the fact that no matter what 
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readings our instruments give, we should 
mark these down and take them as the 
results of our experiment. This practice is 
good, but it is necessary to go several steps 
further. 

The next step is to learn the engineering 
point of view; that is, not to take things 
as we apparently see them in the results of 
our work, but to analyse the results in such 
a way as to prove of benefit to us. The 
engineering point of view gives to each thing 
its proper value. It attempts to deal with 
the more serious things first, assuming, of 
course, that they are known to exist. Much 
has been done in the way of reducing the 
distributed capacities of coils. Distributed 
capacity, however, is only a negligible item 
in single-layer coils, and in all coils is small 
compared with the skin-effect in the wires. 
Dielectric losses in coils are also serious, 
and great advances are being made in re- 
ducing them. Little has been done, how- 
ever, in attempting to reduce the actual re- 
sistance of the wire in the turns of the coil. 
Many of the coils (single-layer as well as 
multi-layer) on the market are made with 
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exceedingly fine wire, with the result that 
the resistances of these may run as high 
as 60 or 80 ohms. This is a serious matter 
when it is considered that power losses are 
proportional to the resistance in the circuit. 
As a means of illustrating the point the 
writer has spent the last couple of months 
computing the curves shown in this arti- 
cle. It is acknowledged that it is impos- 
sible to calculate, with any degree of pre- 
cision, the high frequency resistance of 
coils. The writer maintains, however, that 
although great inaccuracy results from at- 
tempting to apply the available formulae, the 
various tendencies contributing to the resist- 
ance of coils may be easily studied from 
them. To tell the truth, the agreement 
between the conclusions drawn from this 
study and actual experimental evidence is 
surprisingly good, not as regards actual 
values of resistance, but as to the best wire 
size to use, the best diameter, etc. These 
will be pointed out as we proceed. 
The factors contributing the high fre- 
quency resistance of coils are as follows: 
(1) The D.C. resistance of the wire (ohms 
per foot of wire). (Ro) 
(2) The skin effect in the coil. (R/Ro) 


travel at the “skin” of the wire; how this 
asymmetrical distribution of the currenf 
causes the wire to act as if its resistance 
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(3) The distrib pew 
e. "R “a6 uted capacity of the coil? only 
Ps - 

(4) Losses due to dielectric effects in naa 
insulation and in the forms support It 
ing the coil. B unnec 

(5) Losses due to eddy currents set up of a 
in objects in proximity with the coil throu, 

There may be other causes of coil resist4 mobil 

ance, but these are the most important, 45 am 
The nature of skin effect is generally un- very 
derstood; how the presence of the magnetic 5 wd 
lines of force inside a wire carrying high® og A 
frequency current causes the current to storag 


were raised to many times its ordinary vutue) 
for direct currents; as to how this effect is 
spoken of in terms of the ratio of the hight 
frequency resistance to the direct current 
resistance, and so on. The effect is fur 
ther accentuated in coils, for the presence of 
a strong magnetic field within the coils them 
selves causes the current in the wire to no 
only travel on the surface of the wire, bul 
to also limit the amount of 
to that portion on the outside of the coi 
The skin effect, therefore, in coils, is mam 
times that in straight wires. 
(Continued on page 1248) 
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A treatise on storage “A” and “B” batteries; their care, maintenance and operation. An ar- 
ticle full of valuable information for the set owner. 


By JAMES M. SKINNER* 


1 Battery ] 


"a" ye 


Radio 
Receiver 


o- 
To Use=— — >To Charge 


o— 


Charger 


Fig. 3. By the use of the D.P.D.T. switch this “A” battery can be placed either on charge 
or connected to the set. 


ECAUSE of the relatively low cur- 
rent demand, radio storage battery 
operation is inherently ra:her s.mple. 
An automobile battery must ofien 

deliver current up to 300 or 40) amperes for 
starting. Naturally it must be charged at 


) comparatively high current rates (10 to 15 
/ amperes). 


Lven large radio receivers rarely consume 


over two amperes, and the popular five 
.-) tube radio frequency set usually consumes 
© only 1% amperes. 


Radio charg- 
ing rates are therefore low (1 


'to 5 amperes). 


It is fairly difficult and also 
tunnecessary to prevent the escape 
f a small amount of spray 
through the vent caps of an auto- 


mobile battery charging at 10 to 24 cell B 


1) amperes. It is fairly easy and Battery ‘Unit—— 


very necessary to eliminate all 
spray in radio batteries charged 


Glass container “dry cell replacement” 
storage batteries, which are often used ins:de 
radio cabinets, may be kept periectly clean 
and dry on the outside by charging at % 
ampere. (See Fig. 2.) 

With modern well-built radio batteries, the 
spilling of acid should never occur. How- 
ever, if such an emergency should arise, the 
remedy is simple. The acid should be neu- 
tralized by the free addition of ordinary 
household ammonia (baking or washing soda 


Charger 


) in the living room. Radio “A” oe 
. storage batteries. of good design, 
2 5— pip —_t-— Charging Ponel 
Rodio Detector j 
Receiver B+ 


Fig. 5. 


Fig. 1. Rubber container “A” battery with 
permanent filler cap charge tester. 


may be kept dry for living room operation 
y the very simple precaution of selecting 


|) the proper size of charger for each size of 


battery : 
30 to 60 ampere hour battery not over 1 


| &mpere charger. 


90 to 120 ampere hour battery not over 2 
ampere charger. 

150 to 180 ampere hour battery not over 

ampere charger. 


*Vice-President, Philadelphia Storage Battery Co. 


Circuit for convenient charging and use of a 96 volt “B” battery. 


will serve if ammonia is not at hand), fol- 
lowed by washing up with warm water. 
Most radio fans buy larger and, therefore, 
more expensive “A” storage batteries than 
they need. A large size is needed where the 
battery must be disconnected from the set 
and taken to a service station for recharging, 
but where current for recharging is ava‘l- 
able in the home, a rather small battery will 
give the same excellent reception and is 
cheaper. Beside being less bulky and more 
easy to move from one place to another it 
requires less time for charging which is a 
feature that every fan should bear in mind. 
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Modern Radio Storage Batteries 


Fig. 2. Glass container dry cell replace- 
ment “A” battery with visible charge indi- 
cator in end. 


BATTERY CHARGING 


CONNECTIONS 
A five tube set (UV-201A 
tubes) requires 114 amperes. 
Using it three hours a night con- 
sumes less than four ampere 
hours. A 30-ampere hour battery 


will operate the set for a week, 
and a 60-ampere hour battery for 
two weeks. Recharging presents 
no problem. Connect the battery, 
the receiver and the charger to- 
gether once for all by means of 
a double-pole throw-over switch 
or by means of the plugs and 
sockets with which some chargers 
are equipped. (See Figs. 3 and 
4.) Thereafter the operation of 
recharging consists merely of 
throwing over the sw:tch or of 
shifting the battery plug from the receiver 
receptacle to the charger receptacle. It is 
unnecessary to disconnect any wires and after 
once wiring up, you can forget all about 
positive and negative. With charging as 
easy as this, the fact that a small battery 
requires more frequent recharging is unim- 
portant compared to its saving in cost and 
space. 
“B” BATTERY CHARGING 

“B” battery charging can be made as sim- 
ple as “A” battery charging. Practically all 
(Continued on page 1234) 


Black 
wire 
; Charger 
Radio 
Receiver 
Polarized To Charge ; 
\ 
Connector Plugs 4 Polarized 
Recepfacie : 
Fig. 4. Permanent “A” battery charging equipment with plugs and receptacles. The “A” 


battery can be connected to the receiver or to the charger at will. 
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Reflex Radio Receivers in Theory and Practice 


By JOHN SCOTT-TAGGART, F.{nst.P., A.M.I.E.E. 


Part Il. 


This is the third article of an important series dealing exhaustively with reflex amplification in 
all its forms. A number of excellent single tube reflex circuits are presented. 
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Fig. 10. A simple single tube reflex amplifier employing a crystal detector for rectification. 


IG. 10 shows a simple single-tube dual 

amplification circuit. This circuit has 

been chosen because of its simple 

nature. A loose coupled circuit is 
employed for introducing the high frequency 
osci'lations from the aerial to the grid cir- 
cut of the tube Vi. <A variable inductance 
L. i: shown in series with a variable cou- 
denser Ci, while L, is loosely coupled to L, 
and is also shunted by a variable condenser 
C,. Both the aerial and closed circuits are, 
of course, tuned to the incoming wave- 
length. The high frequency oscillations are 
applied to the grid and filament of the tube, 
the connection to the filament being made 
through the condenser C,, which has a value 
of, say, .001 mfd. In the plate circuit of the 
tube we have the inductan e L,, and the tele- 
phones T and the high voltage battery B,. 
The inductance L, of the primary of a fixed 
transformer L, L, is designed to suit the 
wave-length to be received. .The telephones 
T are shunted by the fixed condenser C, of, 
say, .002 mfd. capacity for the purpose of 
by-passing the high frequency currents from 
the plate circuit. Across the secondary L, 
are connected the crystal cetector D and the 
primary T, of the step-up transformer 
T: T., which is of a type generally known 
as step-up intertube transformers. The 
primary T, may be shunted by a _ con- 
denser C, of. .002 mfd. capacity, and this is 
often done when a crystal detector is being 
used. The secondary T, is connected in the 
grid circuit of the tube V,, the condenser 
C, acting as a short circuit of T, insofar as 
high frequency currents are concerned. 


HIGH FREQUENCY POTENTIALS 


The high frequency potentials communi- 
cated to the grid G: of a tube V, are ampli- 
fied by the tube, the amplified currents pass- 
ing through L, and being passed on by in- 
ductive coupling to L,; the oscillations in L, 
are detected by the crystal detector D and 
pulses pass through the primary T, of the 
step-up transformer T; T.. Currents of an 
alternating nature are produced in the 
secondary T;, and as the right-hand side of 
T, is connected to the filament, and the left- 
hand side is connected through the induc- 
tance L, to the grid, the low frequency cur- 


rents are applied to the grid. The low fre- 
quency potentials applied to the grid now 
cause large low frequency variations in the 
plate current of the tube, and these pass 
through the telephones T and operate them. 
As L, L, is an air core transformer and the 
coupling, as regards audio frequency cur- 
rents, is extremely weak, no audio fre- 
quency currents will be passed into the 
detector circuit. It is also hardly necessary 
to point out that the radio frequency cur- 
rents passing in the plate circuit of the tube 
will in no way affect the telephones T, which 
will only respond to the amplified audio fre- 
quency currents produced after rectification. 

There are several points of design which 
have been ouserved even in the simple circuit 
of Fig. 10. It may be useful to point these 
out. In the first place, it will be noticed 
that the filament rheostat R, is gonnected in 
the negative lead to the filament—i.e., the 
rheostat is connected between the negative 
terminal of the battery and one side of the 
filament. The effect of this is that when 
the. rheostat is in circuit the current through 
the filament and through the _ rheostat 
will produce a drop of potential across 
the latter which may amount to one volt. 


G 


The effect of this is 


negative end of the filament F,. It will be § 


noticed that the right-hand side of T, is con- 7 
The © 
result is that the-grid Gi is given a normal © 


nected to the negative terminal of Bi. 


operating potential of about minus one volt. 
This '-is -highly desirable, because the tube ” 


acts purely as an amplifier in the Fig. 10 cir- 7 


cuit; .it- amplifies both high and .low .fre- 
quency currents, but in both cases it is highly 
desirable to avoid the establishment of grid 


current due to the grid becoming positive F 


with respect to the negative end of the | 
filament. 


little device distortion due to damping of the 
positive half-cycles of current, and conse- 
quent rectification, are avoided. If a larger | 
negative potential is required, a small “arid § 
battery” is connected at the point X in the 
circuit so that some such operating point as | 
B in Fig. 8 is in use. 

It will also be noticed that the high volt- 


that the negative § 
terminal of the filament battery B, is at 7 
minus.one volt potential with respect to the 7 


By keeping the grid at a negative | 
potential, grid currents will only be set up | 
when the signals are very strong. By this © 


| 


sss a one 


age battery, B., and the telephones, T, are § 
connected together at what may be termed | 
the bottom of the plate circuit of a tube. The 7 


high voltage battery B, has its negative ter- 7 


iy 


minal connected to the positive terminal of a @ 


filament battery. By doing this we get the @- 


additional voltage of the battery Bi com- ff 
municated.to the plate A, of the tube, where- § 
as if we had connected the negative termi- § 
nal of the high voltage battery to the nega- § 


tive terminal of the filament battery we 
should have lost this extra voltage. Some 
definite convention is highly desirable, and 
the practice of connecting the negative ter- 
minal of the high voltage battery. to the 
positive terminal of the filament battery is 
one always to be recommended, except per- 
haps in very special cases which need not 
be discussed here. 


POSITION OF HIGH VOLTAGE BATTERY 


The question of whether the high voltage | 
battery should be in the position shown, or & 


should change places with the telephones T, 
is a doubtful point in a single tube circuit. 


Fig. 11. 


A loose coupled reflex circuit with a tuned radio frequency transformer. 
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When two or more tubes are used the high 
voltage battery should be connected next to 
the filament battery, but when a single tube 
is used there are arguments which may be 
advanced in favor of the idea of having 
the telephones next to the filament battery. 
The most cogent argument is that when the 
high voltage battery is next to the filament 
battery, as shown in Fig. 10, if there is 
any leakage between the telephones T and 
the operator wearing the telephones, a shock 
may be received. This is not likely to 
happen in the case of Fig. 10 because the 
battery B: is ordinarily insulated unless 
definitely grounded. If, however, an actual 
connection were taken from the negative ter- 
minal of B, to the ground, as shown by 
the dotted line in Fig. 10, the argument 
might apply. In any case, the author does 
not consider that this is an important point, 
because telephone receivers are generally 
well insulated and the chance of shock, or 
of injury to the telephones, is very small. 


SPECIAL GROUND CONNECTION 


It may be pointed out here that a con- 
nection between the negative of the battery 
and the ground, as shown by a dotted line 
in Fig. 10, is generally desirable in the 
case of a loose-coupled circuit of this kind 
and helps towards stability.- 

It might be asked, “Why should not the 
telephones T be connected next to the plate 
of the tube?” Here we have an example 
of the principle that no piece of apparatus 
which is likely to have a capacity to ground 
or a leakage to ground should be connected 
near a point at high frequency potential to 
ground. This question of capacity to ground 
is a very important one, and it might be 
as well to explain the meaning of the term. 
Anything: which is connected by a short wire 
to the ground is considered as being at 
ground potential. If a large condenser is 
connected in between the ground and the 
object, the latter, to all intents and pur- 
poses, may be said to be at ground poten- 
tial. Even a medium-sized condenser in- 
serted in the lead between the ground and 
the object will not alter the fact that the 
object is substantially at ground potential 
when high frequency currents are flowing 
through the leads to the ground. When, 
however, low frequency currents are in- 
volved, a medium sized condenser would not 
have the equivalent effect of an ordinary 
wire connection. If the condenser in the 
lead is of relatively small capacity, say .0005 
mfd., high frequency currents flowing 
through this condenser will set up potentials 
across it and the object previously men- 
tioned will certainly not be at ground po- 
tential. 

EFFECT OF THE BODY 

Now there are many objects of substan- 
tial size in a wireless receiving station, an¢ 
the principal object is the operator himself. 
He is, to a certain extent, a conductor, and 
since he stands on the floor he acts as 
one plate of a condenser, the earth acting as 
the other plate. The human body, there- 
fore, has a capacity to ground. If, then, 
we were to touch the aerial terminal of 
the receiver, it would be equivalent to con- 
necting a large condenser across aerial and 
ground. Incidentally, it would also be more 
or less equivalent to connecting a leak 
across aerial and ground, because the oper- 
ator is not usually perfectly insulated from 
the ground. The “capacity to ground” effect 
of the human body is particularly noticeable 
when the hand is placed near a condenser 
or other part of a sensitively adjusted re- 
ceiver working on short wave-lengths. The 
higher the frequency of the currents in a 
wireless receiver, the more susceptible will 
they be to interference by the capacity 
effect of the human body. In the case of 
low frequency currents the capacity of the 
human body is not sufficiently great to inter- 
fere quite as much with these currents. The 
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Fig. 12. 


A single tube reflex circuit similar to that of Fig. 11, but with the addition of 


regeneration. 


result is that on an ordinary receiver we 
can touch either of the telephone terminals 
of the receiver without making a difference 
to the signals received. In the case of 
badly designed reflex circuits, or reflex cir- 
cuits in which one or other of the telephone 
terminals is in such a position that by touch- 
ing it one is altering the high frequency 
conditions in the circuit, the signal strength 
may be greatly varied and perhaps low fre- 
quency oscillations or buzzing produced. Ii, 
however, the low frequency circuit is quite 
separate and unconnected, as regards mutual 


The Experimenter 


has come back! If you are one of the one 
= hundred thousand readers of the old ELrc- 
TRICAL ExPERIMENTER, you will no doubt be 
flad to hear that the ExPERIMENTER is com- 
nt back BIGGER AND BETTER THAN 


Experimental Radio 


Nothing but experiments, written by the 
foremost radio authorities, also a monthly 
editorial by H. Gernsback. A fine roto-gravure 
section to brighten up the magazine. But 
best of all for you radio readers, is the big 
radio section of over twelve pages of some 
fifty radio experimental articles—and mind 
you, NOTHING BUT EXPERIMENTS. 


LIST OF INTERESTING ARTICLES TO 
APPEAR IN THE JANUARY ISSUE 
OF THE EXPERIMENTER 
How to make the new mercury electrogen- 

erator By C. A. Oldroyd 
Simple experiments in chemistry 
By Raymond B. Wailes 
Striking experiments in diffusion 
By Earle R. Caley 
Single tube reflex experiments with the hook- 
up board By Clyde J. Fitch 
How much does your amplifier amplify? 
By William Grunstein 
Be sure to reserve a copy from your news- 
dealer before the issue is sold out. 


THe ExpeRIMENTER will be on sale at 
all newsstands December 20, 1924. 


Mh 


effects, to the high frequency circuits, touch- 
ing either terminal will not make much dif- 
ference. This should be the case in the 
Fig. 10 circuit. 

If, however, we had the telephones T 
connected next to the plate of a tube, the 
circuit would continue to operate, yet the 
results might easily not be so good, the 
reason being that a substantial capacity and 
a possible source of leakage is connected 
across the inductance L,. 


CAPACITIES TO GROUND 


Any large body, such as a filament bat- 
tery or high voltage battery, or even tele- 
phone receivers, have a capacity to ground. 
This capacity is the condenser effect between 
the battery, say, and the ground lead, and 
between the battery and the walls of a room 
and the floor, etc. Small objects, such as 
connecting wires, grid condensers, and simi- 
lar objects, have no appreciable capacity to 
ground, and any undesirable effect which 


might arise with a larger object is absent 
when the object is small. In the case of 
the high voltage battery and filament bat- 
tery, these have a substantial capacity to 
ground, and the telephones also, especially 
when worn on the head, have a capacity 
to ground. A little thought will show that 
the effect of connecting the telephones T 
next to the plate in Fig. 10 would be 
equivalent to a condenser being connected 
across L;. Quite apart from the capacity 
of the different components to ground, they 
have a very important self-capacity effect 
towards each other, so that even if there 
were no capacity to ground it would still 
be undesirable to connect the telephones T 
next to the plate. For example, when stand- 
ing near the receiver, the human body and 
high voltage and filament batteries would 
form a condenser, and since the telephones 
are being worn on the head, there is a 
condenser effect between the telephones and 
the human body. Here again we should 
have a capacity effect across the inductance 
L;, Even if the telephones were lying on 
the table, they and the'r leads would form 
a condenser with the batteries. Not only 
is there a capacity effect in these cases, 
but there is usually a certain amount of 
leakage. This may easily happen when tele- 
phones are being used, but it is far less 
likely when a loud speaker is being em- 
ployed. For this reason, and also because a 
loud speaker hag no very large capacity to 
ground when kept away from the batteries, 
it is far less injurious to have a loud speaker 
connected next to the plate of the tube in 
the circuit of the Fig. 10 type than tele- 
phone receivers. This point must be borne 
in mind, as, indeed, must ,all the points 
dealt with here, because it is sometimes 
necessary to connect the telephones or loud 
speaker in a position which is not the most 
satisfactory from the point of view of gen- 
eral principles. Special cases may _necessi- 
tate the inclusion of telephones or loud 
speaker next to the plate of a tube and in 
between the plate and an inductance carry- 
ing high frequency currents. The dangers 
which are likely to arise by doing this 
should be noted. 
AN ADDITIONAL POINT 


An additional point which should be borne 
in mind is that when telephones are used, 
the capacity they have in respect to ground 
and other pieces of apparatus is continually 
varying owing to different adjustments of 
the telephones on the head and to the fact 
that the operator is not absolutely station- 
ary, and his hands are being used to make 
various alterations in tuning, etc. While a 
capacity effect of this nature is bad, a vary- 
ing capacity effect is very much worse, par- 
ticularly when receiving on short wave- 
lengths and when the apparatus is adjusted 
in a very sensitive manner to a weak signal, 

(Continued on page 1192) 
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Awards of the $50 Radio Wrinkle Contest 


First Prize 


UNI-CONTROL FOR TUNED RADIO 
FREQUENCY SETS 
By ROBERT VAN BUSKIRK 
The problem of operating three dials at 
once on the Neutrodyne and various other 
tuned radio ‘frequency sets can be easily 
overcome by arranging the three tuning con- 
densers in a triangular position on the panel, 


as shown in Fig. 1, and by placing the 
three brackets with soft rubber vernier 


rollers attached and central operating knob 
exactly in the center. 

By grasping the center knob and pushing 
in, it will operate all three condensers si- 
multaneously and in the same direction. For 


Im 


- 
co FD 
a @ 

, 


An ingenious idea for the control of a tuned 
radio frequency or Neutrodyne set. The 
three condenser knobs and dials are clus- 
tered in the manner shown and worked upon 
by separate verniers. By turning the center 
knob all three condensers are manipulated. 


final adjustment the center knob is released 
and each condenser is tuned separately with 
the vernier knobs. 

Below is shown a cross section view of the 
Uni-Control. The central operating knob is 
mounted on a shaft having a collar soldered 
on the inside, and should be free to slide 
in and out of the panel bushing. The 
spring tends to keep the knob free from 
the verniers for separate adjustment of the 
condensers. 

The air-core transformers do not have 
to be mounted on the condensers, but can 
be placed in a straight line at the customary 
six inch spacing and at the customary angle 
of approximately sixty degrees. 


| a AT ANI 


By pressing down on the central knob it is 

brought in contact with the three verniers. 

Turning the central knob rotates the ver- 

nier and consequently moves the condenser 
dials. 


creer snearnnatine 


Prize Winners 


First Prize $25 
UNI-CONTROL FOR TUNED 
RADIO FREQUENCY SETS 


By ROBERT VAN BUSKIRK, 
3687 Field Ave., 
Detroit, Mich. 


Second Prize $15 
A COMPACT DUST-PROOF 
CRYSTAL DETECTOR 


una 


By PHILIPPE A. JUDD, 
1525 Tenth Street, 
Portsmouth, Ohio. 


: Third Prize $10 
SELF SUPPORTING LOW- 
LOSS COILS 


By HARRY VAN DER STAAL 
120 Liberty Street, 
New York City. 
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Second Prize 
A COMPACT, DUST-PROOF CRYS- 
TAL DETECTOR 
By PHILIPPE A. JUDD 


A hooded dashboard lamp of the type 
shown in the illustration may readily be 
converted into a crystal detector stand of 
compact proportions requiring only one %- 
inch hole for mounting. It takes up very 
little space on the panel and its highly 
nickeled finish harmonizes well with the 
other fittings. 

The hood is insulated from the socket 
proper by means of a thin strip of mica, 


BAKELITE KNOB 


‘BINDING POST 
SOLDERED TO 
HOOD 


HEXAGONAL NUT 
SOLDERED OVERS 
HOLE IN HOOD 


<PICA OR FIBER 
STRIP TO 
INSULATE 


CAT WHISKER 


PANEL— 


CRYSTAL MOUNTED 
IN LAMP BASE SHELL 


An excellent dust proof crystal detector made 
from. the parts of a cowl lamp. 


14 inch wide, and long enough to encircle 
the socket flange over which the hood fits. 
A %-inch hole is drilled in the center ot 
the hood. A 6/32, hexagonal, brass nut is 
centered and soldered over the hole to ac- 
commodate the threaded shank of the ad- 
justing knob, which is provided with a coiled 
catwhisker of phosphor bronze wire at its 
free end. The small binding post, shown 
soldered to, the side of the hood, serves 
as one terminal of the detector, while the 
other lead may be fastened to any part of 
the socket. 

Crystals to be used are mounted in the 
shells of old lamp bases, as shown. These 
are taken from burned-out lamps and thor- 
oughly cleaned, after which the crystals are 
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inserted and the remaining space filled with © 
Wood’s metal or some similar alloy. Thus | 
the crystals may be changed as quickly ani | 
easily as are vacuum tubes. 


Third Prize 
SELF SUPPORTING LOW-LOSS 
COILS 


By HARRY VAN DER STAAL ri 


Besides the spider-web and basket-weave 
low-loss coils, there has come into wide use 7 
the type illustrated herewith. For want of @ 
a better name, and because they are wound 
on pickle bottles, they have been nameil 
“Pickle Bottle Coils.” 

Not only does this coil possess all of the 
desirable features of the low loss coils, but 
they are a little easier to wind. Secure a | 
bottle that has six or eight sides, as shown @ 
in the drawing. Secure strips.of gummed © 


WINDING 


SIX-SIDED PICKLE 
« BOTTLE 


7 = Te 
GUMMED STRIPS OF HEAVY PAPERL 


Method employed for winding the low-loss 
coil. The coil is secured by the gummed tape. 


paper, and run them with the gummed side 
up along each side. 


Then start the winding. Number 20 wire 


will do. When the required number oi 
turns have been wound, bend over the 
gummed strips, and secure them solidly. 


Then remove the whole coil from the bot- 
tle, by sliding it off. If you have wound 
the wire too tightly, it may be necessary 
for you to break the bottle. This can be 
done without danger with a small hammer. 

The finished coil will be found to be 
self-supporting, easily mountable, and to 
possess minimum losses. 


ROTOR CONNECTION FOR VARIO- 
COUPLER 


In the construction of the rotor connec- 
tion illustrated in the accompanying diagram, 
the parts needed are to be found in most 
any fan’s junk box. All that is needed is a 
telephone plug and single circuit jack. 

Two holes are drilled diametrically oppo- 
site in the tube carrying the rotor wind- 
ing. The phone plug may be inserted in 
one and a brass rod, % of an inch in diame- 
ter, secured by two nuts in the other. The 


PAPER STRIPS 


Appearance of the completed low-loss coil after 4 
having been taken off the bottle and secured @ 
by wrapping the strips of tape a-ound it. 
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wires from the two ends of the rotor wind- 
ing are secured in ‘the binding posts of the 
phone plug, just as phone tips would be. 
The single circuit jack is placed on a suit- 
able hole in the tube carrying the primary 
or stator winding. Connections may be sol- 
dered to the lugs of the jack in the usual 
manner and the result is a connection to 
the rotor, which is quiet and, which fur- 
nishes a solid bearing. This arrangement 
allows the rotor to be turned as many times 
as desired without the necessity of stops to 
prevent the pulling loose of flexible leads. 
The jack also maintains an even tension 
counteracting any unbalanced condition of 
the rotor, which makes for accurate tuning. 


piece of sheet rubber 3 x 3 inches is mounted 
on these blocks with thumb tacks. The rub- 
ber sheet is taken from a discarded auto- 
mobile inner tube and provided with four 
holes to contain the four prongs of the tube 
to be used. On top of this are fastened two 
other blocks 3 x 1 x ¥% inch, as shown. 
Another sheet of rubber the same size, with 
a hole 1% inches in diameter at its center, 
is nailed with enough thumb tacks to hold 
the sheet securely. .In case a WD-11 tube 
is used, the hole should be 1% inches in 
diameter instead of 134 inches. 

Flexible wires of sufficient length are sol- 
dered to the prongs of the tube and serve 
as leads to the rest of the set. The tube 
is then inserted into the socket and all the 


PLUG SECURED BY 
TWO SMALL SCREWS 


leads soldered to their respective places, 
being careful to clean the joints after sol- 


An excellent contact for the rotor connections 
of a variometer or variocoupler can be made 
from a plug and jack as shown, 


The same scheme will find its application 
in many places, where variable leads will 
cause awkwardness. With the cheapness of 
present day apparatus, it solves a trouble- 
some difficulty inexpensively. 

—Contributed by Malcolm F, Jameson. 


AN EFFICIENT, CHEAP SOCKET 

Although a reader of Rapio News and 
other radio periodicals for almost two years, 
I have not come across a simple explana- 
tion as to how to make a socket that is 
really shock-absorbing, has not loose con- 
tacts and most of all is cheap and easily 
constructed by the ordinary radio fan. Most 
sockets, supposed to be free from shocks, 
lose their ability to absorb them when they 
are connected to the rest of the set by 
stiff wires. 

To remedy these defects, I constructed the 
following from parts easily obtainable. This 
socket being of rubber, compares favorably 


with bought ones in almost all respects. 
The average socket has about 12 loose, 


unsoldered contacts or connections which are 
reduced to eight soldered ones in this socket. 

Two blocks of wood 34% x 1x % inch 
are placed parallel, 2 inches apart. A 


N considering any matter of a contro- 
I versial nature, if the proponents of the 
different angles of the discussion descend 
from an academic or impersonal presenta- 
tion of the question and intrude the dragon, 
acrimony, upon the scene, or resort to inuen- 
do, to personalities and insinuations, the 
real merits of the subject are apt to become 
lost in the fog insofar as the audience is 
concerned. There is scarcely any question 
before the world today that deserves more 
careful, impersonal, unprejudiced presenta- 
tion to the public than that of an interna- 
tional language. But to clear up the very 
palpable and unjust inaccuracies and ambigu- 
ous insinuations strewn through the article, 
“Esperanto or Ilo—Which?” published in 
oy October issue of Rapio News in the 
Editor’s laudable effort to be fair, I must, 
to some extent, descend to a similar vein 
in order that those influenced by that arti- 
cle may know the truth and not withhold 
themselves from learning Esperanto, espe- 


os eee 
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SIDE VIEW 


A vibrationless vacuum tube socket made from 
spare parts. To avoid losses, the connections 
are soldered directly to the tube prongs. 


Esperanto and Ido 


By JAMES DENSON SAYERS 


cially since the latter is so universally ac- 
cepted by such organizations as the A. R. 
L 


I need only touch briefly upon the feature 
of the article, the comparison of the Ido 
translation of my radio talk with the orig- 
inal Esperanto. The Idists sooner or later 
will learn that such comparison brings their 
plagiarism no credit with real students and 
linguists, for the reason that such compari- 
sons bring out the greater strength of Es- 
peranto in its pronunciation. The distorted 
sense of euphony in the auricular orifices 
of the three men who strained and brought 
forth the mongrel infant, Ido, led them to 
eliminate the sounds that make for greater 
strength and audibility in Esperanto. Such 


action resulted in making Ido much more 
difficult to understand when spoken than 
Esperanto, as innumerable students, 
ing myself, have proven. 
people ask, 
in public, 


includ- 
Quite frequently 
when hearing Esperanto spoken 
if it is Italian. Recognizing mu- 
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dering. The socket can then be screwed on 
the baseboard. 
—Contributed by 


A VERNIER RHEOSTAT FROM A 
STANDARD INSTRUMENTS 


It seems rather far fetched to claim that 
a vernier rheostat can be made from a 
standard rheostat. Not only is this true, 


Poblo 


Unson. 


A standard rheostat can be made into a ver- 
nier rheostat in the manner shown. 


all 


and 


but it can be accomplished by using 
of the components in such a rheostat, 
without any additions whatever. 

A regular 6-ohm rheostat is secured, and 
the resistance unit, usually supported upon 
a fibre form, is removed, and the resistance 
wire unwound. This wire should be care- 
fully preserved. The fibre form is cut, as 
shown in the illustration. The wire is wound 
again on the form. A small hole drilled 
in the fibre will provide an anchoring place 
for the beginning and ending of this wind- 
ing. Then, the resistance unit is replaced, 
the part cut off being used to stabilize the 
new winding. 

A vernier effect will be obtained with this 
rheostat toward the thin end of the resist- 
ance unit, because each turn of the resistance 
wire introduces a smaller change in current 
drop than on the high end. 

As it will not require all of the wire orig- 
inally wound on the fibre form, the resist- 
ance of this new rheostat may be less than 
the original. The extra wire may be wound 
on a form, and connected externally, so as 
to still have the required ohmage. The 
operation of this vernier rheostat is no dif- 
ferent than that of a standard type. 

—Contributed by Harvey Longstone. 


sical euphony of the language and having 
learned that Italian is the most musical of 
known languages, they naturally assume that 
it is Italian they hear. The Idists like to 
search out tongue twisters in Esperanto com- 
posed of many words in sequence containing 
the elements “sh” and “zh,” giving such as 
a “fair” (?) example of the euphony of the 
language. Where is the native to English 
who would not resent a statement by a hater 
of English that “she sells sea shells by 
the sea shore,” or “long slim slick pine sap- 
ling,” are fair samples of English euphony ? 
I will leave the decision with the reader as 
to the morality of such methods. A little 
further on I wish to point to the use of 
such method by the writer of the above 
mentioned article. 


AN ACCUSATION 


What could be more unjustly insinuating 
in its studied ambiguity than the fourth 


(Continued on page 1274) 


BY AUTHORITY OF THE POST 
OFFICE DEPARTMENT 

Evidently Lee has 
> done it again. Wit- 
ness, Springfield Sun- 
day Republican, Sept. 
28, “Priority of DeFor- 
est Patents Settled — 
Has new features. Uses 
audion as regenerator 
of UNSTAMPED ose 
cillations.” Will somes 
one inform us whether or not these new os- 
cillations should be turned over to the post 
office department for cancellation, provided 
we capture any?’ 


Contributed by Grant W. Crotto. 
CHEAP AT HALF THE PRICE 


We learn from the 
program of Radio Sta- 
tion WEAF in the 
Bridgeport Evening 
Post of Oct. 10, some- 
thing fetching in the 
way of novelties. Pro- 
gram _ reads: “9:00- 
10:00 Dance Orchestra. 
Flat; all improvements. 
Rent $18. Inquire.” There you are!, If 
you have the eighteen bucks they broadcast. 
If you're as flat as they, they will stay off 


the air. “All improvements” probably means 
the orchestra is self starting and motor 
driven. 

Contributed by Louis R. Atwater. 


VERY MUCH a TO HER 


Hark to this. In the 
question and answer de- 
partment of the Boston 
Globe, Oct. 20, Mrs. E. 
of Boston, informs the 
readers of said paper 
that “My antenna is 
about 150 feet in length 
ANDIAM GROUND- 
ED TO THE WATER 
Furthermore, she says, “I have 
never been troubled with interference un- 
til recently. Now it is very bad. How 
can this trouble be remedied?” We would 
suggest that she ground her husband to the 
water pipe and go to the corner movie. 

Contributed by Everet Coffin. 


OUT FOR THE MORNING CONSTI- 
TUTIONAL 

In an article on a 
radio frequency receiver 
in the October, 1924, is- 
sue of The Wireles Age 
mention is made of cut- 
ting grid leaks short 


and says to boot: “It is | 
exceedingly more effi- ° 
cient than running your 


highly important GRID 

LEAKS all over the set, before they reach 
their destination.” Now in our time we 
have seen a lot of flexible grid leaks, but 
this one that stretches all over the place 
is a new one. Maybe this boy was using 
a garter snake for his leak. 


_ Contributed by W. H. Sellars. 
SUN’S EFFECT, NO DOUBT 


In the radio section 
of the Philadelphia 
Inquirer of Oct. 5, was 
the following Hot 
Dawg add: “A five- 
bulb Neutrodyne, 
FADED PARTS, cost 
$225. Will sell $125.” 
All of which proves 
that owners of five-tube 
Neutrodynes should put shades on the tubes, 
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or the parts will fade away with the effect 
of the lamps. 
Contributed by Harry L. Cardon. 


If you happen to see any humorous mis- 
prints in the press, we will be glad to 
have you clip them out and send to us. 
No RADIOTIC will be accepted unless 
the printed original giving the name of the 
newspaper or magazine is submitted. 
We will pay $2.00 for each RA- 
DIOTIC accepted and printed here. A few 
humorous lines from each correspondent 
should accompany each RADIOTIC. The 
most humorous ones will be printed. Ad- 
dress all RADIOTICS to 


Editor RADIOTIC DEPARTMENT, 
~¢/o Radio News 


ANOTHER FAIRY TALE 


This from a _ radio 
story in the Argosy All 
Story Weekly for Sept. 
20, 1924, and it’s a hot 
one. We ,quote: 
“Snatching the RADIO 
TUBES FROM HIS 
EARS, he swayed un- 
steadily to his feet,” 
and if that doesn’t 
sound as though he pushed his head into the 
radio set we'll reflex the phones. But no— 
further on the author states that “With 
fumbling fingers the old man thrust THE 
TUBES BACK IN HIS EARS,” all of 
which goes to prove that the old sock was 
stark mad. On second thought maybe he 
was a prestidigitator. 

Contributed by Milton L. Baker. 


FOR THE RADIO BATH ROOM 


New ideas in Radio 
are constantly being in- 
troduced. Nattans, in 
the Baltimore News. 
Oct. 10, advertise “Mag- 
navox FIVE TUB 
tuned R. F. set operated 
by one dial only.” The 
tubs are connected in 
series parallel with the 
water system and grounded through the tile 
floor, mounted on red rubber ‘sponges, con- 
sume 12 quarts each per washing-hour, and 
the loud speaker is connected to the hot 
water line. Truly a set for the large family. 

Contributed by Milton Shaffer. 
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SOME OF GOMPERS’ WORK 
Hooray or curses— 
as your opinion may be 
—it is announced in the 
Oct. 11 issue of the 
Telegram and Evening 
Mail (New York) that 
the Ever-ready Radio 
Company of Brooklyn 
has put out a new tun- 
ing unit called the 
Ever-ready TUNING UNION. There will 
be fear in the hearts of many tonight lest 
the walking delegate will stop all tuning 
unless the operator has a union card. Laugh 
and be merry, for tomorrow we unionize! 
Contributed by Albert Greenbaum. 


THE CANDID ADVERTISER 


The Radio Shack hits 
another home run! In 
their ad in Radio Digest 
for Sept. 6, they offer 
for sale a radio kit con- 
cerning which they 
make the following 
statement: “You can 
take these parts and 
make up a set that is 
good for distance and WONDERFUL FOR 
INTERFERENCE.” From the way the 
air sounds nowadays the Radio Shack stock 
should be almost as valuable as Ford or 
Anaconda. Interference?—Nothin’ else but. 

Contributed by Edgar A. Patts. 


PREPARE THE SKILLETS 


In the radio section of 
the Evening World 
(New York) for Oct. 
4, we find the announce- 
ment: “To _ broadcast 
gold fish.” We _ hope 
they do this on Friday. 
It is also stated: 
“Though it is not gen- 
erally known, fish, and 
particularly gold fish, are most susceptible 
to music. They can even be made to repeat 
minor chords, if trained at any early age. 
To this end I am devoting my time and 
study so that a more familiar relationship 
may be fostered between the public and the 
little understood gold fish.” 

Contributed by David Lader. 


RADIO’S COOK BOOK 


Here is a hot ad from 
the classified section of 
the Nov., 1923, issue of 
Potwar Science Month- 
ly. “Tested Radio Re- 


ceipts. One Skinder- 
viken transmitter button 
mixed with radio set 


gives amplification and 
loud speaking. The K 
Use wooden bowl, tin 
mix rapidly, allow to 


oa 


Electric Co., N 
spoon, pour slowly, 
harden, remove from bowl with chisel, grab 
result and hurl it out the window. 
Contributed by Trygve Norhougen. 


ST. PETER’S SET 


Thorola has a theo- 
logical staff. They 
state in their ad, No- 
vember issue of Rapio 
News: “In using the 
Thorola Loud Speaker, 
no ETERNAL battery 
is needed.” Our idea of 
Heaven is a place where © 
no batteries at all are 
needed. This is the first real step to the 
higher plane. Now let someone design a per- 
petual vacuum tube. 

Contributed by William A. Zander. 
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STANDARD HOOK-UP 
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VERY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results. 


marks on the left-hand margin and can be cut from the magazine and kept for further reference. 


of 5c to pay for mailing charges. 


This leaf has perforation 


These sheets can also be procured from us at the cost 


RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address, 


prepaid on receipt of 20c. 


index will be published enumerating and classifying the various hook-ups. 


PP 


Circuit No. 70. A long distance re- 
ceiver employing three stages of radio fre- 
quency amplification is shown in diagram 
No. 70. This type of circuit may be used 
with a loop with excellent results, but if 
desired, a tuner may be employed with an 
antenna and ground. A variable condenser 
of .0005 mfd. capacity is employed for tun- 
ing and may be used to tune a standard 
coupler or a loop. A potentiometer of 400 
olims is connected across the “A” battery 
leads to controi the oscillations of the tubes. 
Where a potentiometer is used, a filament 
switch should always be employed so that 
this part of the circuit is always discon- 
nected when the receiver is not in use. It 
will be noticed that the grid returns of all 
the radio frequency tubes are connected to 
the movable arm of the potentiometer, but 
the grid return of the detector tube goes 
directly to the positive of the “A” battery. 
In a receiver of this kind, the radio fre- 
quency tubes should, if possible, be selected 
so that they will all have the same oscilla- 
tion point. If these tubes oscillate at dif- 
ferent points they will not be operating at 


- Handy Reference Data for the 


_ Loop or Juner RFI 


In time there will be enough sheets to make a gocd-sized volume containing all important hook-ups. 
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A DX receiver employing three stages of untuned radio frequency amplification. 


gram. The grid leak R of 1 megohm is 
connected between the grid and the negative 
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Single circuit regenerative receiver with one stage tuner R.F. amplification. 


maximum efficiency. A “B” battery voltage 
of about 90 volts is recommended for the 
amplifiers. The detector voltage will nat- 
urally be: at its best working point. 


CIRCUIT NO. 71. The above dia- 
gram shows a simple single circuit regenera- 
tive receiver, having a stage of tuned impe- 
dance coupled radio frequency amplification. 

variable condenser, Ci of .001 mfd. ca- 
pacity, and a honeycomb coil, L;, having 
35, 50, or 75 turns, form the antenna tuning 
circuit. Coils L, and L, may be those of 
a variocoupler, across the primary of which 
is shunted a variable condenser, having a 
capacity of .0005 mfd. Li acts as a tickler 
coil, and supplies regeneration in the detec- 
tor circuit. A potentiometer is required to 
supply the proper grid bias to the radio 
frequency tube, and should have a resistance 
of between 200 and 400 ohms. Two 35- 
turn honeycomb coils may be used instead 
of the variocoupler, in which case the lead 
from the plate of the first tube is connected 
as indicated by the dotted line in the dia- 


filament binding post of the detector tube. 
A precaution to be observed is, if honey- 
comb coils are used, to have the coil in 


the antenna circuit at right angles and sepa- 
rated as far as possible from Li and L.,. 


CIRCUIT NO. 72. This circuit is a 
radio frequency feed-back amplifying unit 
that uses two tubes and is resistance cou- 
pled. Resistances Ri are 10,000 ohms and 
R, are 50,000 ohms. The terminals marked 
“input” are connected to the tuning unit and 
those marked “output” go directly to the 
detector tube. The output from the tube A 
is fed into the tube B, which in turn is 
fed into tube A again through the tuner. 
As this action is continuous, the resulting 
input to the detector tube is larger than with 
the usual type of resistance coupled ampli- 
fier. . 

It is best to use either the UV-201A type 
tube with this radio frequency amplifier, 
or the Western Electric “E” tubes, as with 
these it is possible to use high plate 
voltages. It is necessary to have separate 
“B” batteries having a voltage between 100 
and 150 volts, as the voltage drop across the 
resistances is very high. The resistances 
R: and R, may be of the Lavite type. This 
unit may be more expensive to maintain 
than the ordinary type. 
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Resistance coupled feed-back radio frequency amplifier. 
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CIRCUIT NO. 73. This circuit has 
as its detector the Sodion tube introduced 
last winter by Mr. H. P. Donle. The con- 
denser C, of .001 mfd. capacity, is in 
series with the primary of the variocoupler, 
L,. The secondary of the coupler, L,, is 
tapped about 10 turns from the bottom and 
connected to the collector terminal of the 
tube. L, is shugted by the variable con- 
denser, C,, of .0005 mid. capacity. P is 
a 200-ohm potentiometer and the resistance, 
R,, has a value of 100 ohms. The rheo- 
stat, R,, used with the tube, is of 30 ohms. 
The Sodion tube can be used only as a 
detector and is an excellent one to use in 
crowded city sections, as it will not oscil- 
late and, therefore, the set can not radiate 
and create interference. The tube has many 
advantages over the crystal detector and the 
diode tube and avoids some of the disad- 
vantages of these devices for detection. This 
circuit with the two-stage audio frequency 
amplifier (diagram No. 75) will give excel- 
lent results. 


Sodion tube circuit 
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CIRCUIT NO, 75. In this circuit are 
shown two stages of audio frequency ampli- 
fication, having filament control jacks. The 
use of these jacks will mean in the long 
run a saving to the builder, as only the fila- 
ments of the tube that are being used 
are lit. This amplifying unit can be built 
as an integral part of a set, or can be 
built in a separate cabinet for the experi- 
menter’s work bench. If built as a sepa- 
rate unit, binding posts are used to connect 
it with the tuner. Four binding posts are 
needed for the “A” and “B” battery ter- 
minals and two for the input. A precaution 
to be observed is to place the transformers 
at right angles to each other to reduce, as 
far as possible, any losses that may occur 


CIRCUIT NO. 76 
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An excellent hook-up for C.W. reception. 
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Two stages of transformer coupled A,F. 


CIRCUIT NO. 74. This circuit is an 
excellent one for the reception of C.W. 
signals. The four inductances shown are 
honeycomb coils, their size depending on 
the wave-length band to be covered. The 
variable condensers C, and C, have a 
capacity of .0005 mfd. and C, is .001 mfd. 
The plate voltage on the oscillator tube is 
not critical and may be 45 volts. The first 
tube, called the modulator, is connected 
across the oscillating circuit of the oscillator 
tube. The space between the filament and 
the plate acts as a resistance, the value of 
which is varied by the incoming signals im- 
pressed upon the grid. No “B” battery is 
necessary for the modulator tube, as its plate 
is supplied by high frequency current from 
the oscillating circuit. 

This circuit may also be employed for the 
reception of broadcast programs by the use 
of the proper size inductances. Coils Li and 
L, may be a variocoupler and inductances 


cuit should prove of great interest to the 
AFT 
~— 
il 
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amplification with filament control jacks. 


experimenters, because heretofore it has not 
been used very extensively. 


25 turn duo-lateral 
unique cir- 


stages of audio frequency amplification. L, 
is four turns of No. 22 D.S.C. wire wound 
directly over the 42 turns of L,. These 
windings are on a tube four inches in diam- 
eter. L, is 36 turns of the same wire on a 


rotor, which is 35% inches in diameter. This 


rotor is inserted half way into one end of 
the four inch tube and is arranged with 
bearings for rotation. The plate induc- 


45 turns of the same wire, 
four-inch tube. The variable 
condensers, which should be of the vernier 
type, have a capacity of .0005 mfd. Wher 
constructing the set, it is important that the 
plate coil be at right angles to the coupler 
to prevent any inductive effects. This set 
will give excellent results also with a short 
indoor antenna connected to the grid side of 
L,, the negative side of the “A” battery 
being grounded. This eliminates L,, which 
is used for an outdoor antenna. A grid 
leak is sometimes necessary, depending upon 
the type of detector tube used and is placed 
in the position shown by the dotted resist- 
ance R. The negative feed-back, which is 
controlled by L, prevents the set from 
oscillating and in this way enormous ampli- 
fication is obtained. 
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Superdyne receiver using the negative feed-back principle. 
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Correspondence from Readers 


WHAT THE RURALS LIKE 
Editor, Rapio News: 

I have just returned from a trip through 
the following states: Maine, Massachusetts, 
Connecticut, New York, Pennsylvania, Ohio, 
New Jersey, Maryland, West Virginia and 
Indiana. I have interviewed several hundred 
owners of receiving sets, both urban and 
rural, as to kind of programs liked best and 
what was the most pleasing on such pro- 
grams; also, what they did not like. For 
brevity’s sake, will make the results in short 
paragraphs : 

The greatest favorite of all was Hawaiian 
music, because it seems to come in perfectly. 

The next was band music, especially when 
the band played in the open. The following 
stations were the most favored in this line: 
KDKA, WLW, WOC, KFI, WTAY and 
WCAP. WOS and WCBD were also 
praised. 

The high grade music from the orchestras 
at WEAF, KDKA and WEBH was given 
much praise. 

Organ music was generally liked, though 
not always. ; 

Baritone solos and choruses, as well as 
mixed voices were generally commended. 

The barn dances by WLS were liked very 
well, although their orchestra music was 
criticized and was not liked. 

As all farmers go to bed early, all lec- 
tures to farmers were not heard. Once in 
a while someone would hear one and _ his 
criticism was likely to be: “The gol darn 
fool don’t know what he is talking about.” 

Travel talks are fairly well liked. 

Could get no comment regarding church 
services. 

The two things most condemned were so- 
prano solos and technical lectures. The first 
would nearly always cause a listener to tune 
it out. 

Political speeches were never listened to, 
but when the President talked, he was always 
listened to. The Democratic Convention was 
listened to with great interest everywhere. 

Jazz music was almost universally con- 
demned. Old songs were the favorites, al- 
though some of the new ones were also 
liked. 

By far the greatest majority of listeners 
were past 21 years of age. Usually very 
intelligent people. 

News over the radio is always gladly lis- 
tened to, no matter where from. 

While most of the receiving sets were 
smal? the owners were quite familiar with 
all matters concerning radio. 

Many farmers with one-tube sets reported 
hearing Pacific coast stations last winter. 

The piano playing of Harry Snodgrass at 
WOS was frequently praised. 

ELwoop WASHINGTON, 
294 Towle St.. 
Hammond, Ind. 


COMMENTS FROM SCOTLAND 
Editor, Rapio News: 

Having read Mr. F. M. Howe’s letter in 
your September issue, I must say. a few 
words in defense of British radio products, 
and of the British broadcast stations. 

I should be the last to defend the stand- 
ard of public demonstrations over here. It 
is very seldom that you can go into a store 
and hear a decent demonstration, a state of 
affairs which one of our English magazines 
has commented upon more than once. But 
Mr. Howe should not take a store demon- 
stration as his basis for comment. I venture 
to assert that practically all the sets in this 
country containing two or more tubes, one 
stage being radio frequency, are capable of 
receiving all British stations. The statements 
in the Harmsworth Wireless Encyclopedia 
are obviously absurd, unless they refer to 
Teceivers in which regeneration has been 
completely eliminated, 


It may also interest Mr. Howe to know 
that I receive the Bournmouth station reg- 
uarly, some 430 miles distant, on a loud 
speaker, with a three tube set, detector and 
one stage each of R.F. and A.F. I do not 
claim anything special for this; it is only 
ordinary reception. 

With regard to apparatus, we do see Amer- 
ican goods over here, and, if Mr. Howe is 
prepared to accept the Western Electric 
headphone as typical of American style and 
quality, I'll say that the Brown phone has 
it beaten all along the line. Not only is 
signal strength better with Brown’s, but, in 
my opinion, they are much more comfort- 
able to wear. 

Mr. Howe refers to our .06 ampere tubes 
and to others which sell at 21 shillings. 
Among the others at 21 shillings he will find 
the Dextraudion, with a current consumption 
of one-tenth of a watt (1 volt, .1 ampere), 
which is, I believe, the lowest in the world. 


~ 40 Non-Technical 
Radio Articles 


every month for the beginner, the layman 
and those who like radio from the non- 
technical side. : 

SCIENCE & INVENTION, which can = 
be bought at any newsstand, contains the 
largest and most interesting section of 
radio articles of any non-radio magazine 
in existence. 

Plenty of “How To Make It” radio arti- 
cles and plenty of simplified hook-ups for 
the layman and experimenter. The radio 
section of SCIENCE & INVENTION is 
so good that many RADIO NEWS readers 
buy it solely for this feature. 


List of Radio Articles 
Appearing in the January 
| issue of 
“Science and Invention” 


A Special Eleven Tube Super-Heterodyne 
Remarkable Six Tube Receiver 
By Grandon Lyons 
A New Distortionless Amplifier 
A Miniature Crystal Set 
By W. J. Rittall 
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Nauen Radio Station 
Tuned Intermediate 

Super-Heterodynes 
Radio Signals Race Around the Earth 

By Leon Adelman 

Latest Radio News in Photos 
Radio Oracle—Questions and Answers 
Radio Wrinkles 
.Gimbel Bros. New Broadcast Station 
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The D. F. A. at 30 to 35 shillings are special 
purpose tubes, capable of handling large 
speech currents. 

The well known Mullard and Osram. tubes 
sell at 12 shillings and 6 pence (say, $3 nor- 
mal exchange rate). Yet we have quite a 
number of tubes selling at 10 shillings, which 
at the present rate of exchange is about $2, 
so that Mr. Bayes was more or less correct. 

In conclusion, I should like to know how 
Mr. Howe is able to tell that radio appa- 
ratus is of inferior quality simply by read- 
ing the advertisements. If he would share 
the information, it would save many of us 
from being badly bitten. 

|. J. Kennepy, 
7 Comphill Road, 
Braughty Ferry, 
Scotland. 


RE CORRESPONDENCE RELAT- 
ING TO 5XZ 
Editor, Ravio News: 

I have followed closely the correspondence 
under the above heading, and feel inclined 
to add a few words thereto, with your kind 
permission. 

From the tone of 5XZ’s letter in the June 
issue, one surmises two facts, namely: That 
he is peeved with Americans and also that 


Transformers for 


AMAIA 


rt 


PTET oy 


he has never been to the States, as every 
one of his statements are erroneous, with the 
exception of that relative to the Autoplex, 
Albright and Colpitt’s circuits, which, as far 
as my knowledge goes, I will grant, is right. 

As an operator of some standing, and with 
over three years’ experience with American 
broadcasting, I quite agree with Mr. Mayer 
when he says Mr. Bayes is “talking through 
his hat.” 

As regards “mediocre” programs, let Mr. 
Bayes pay a visit to America and listen to 
some of your broadcasting from WGY, 
WBZ, KDKA and a host of other stations, 
as apparently only his receiver gets, quoting 
2LZ’s letter, “harmonics from the high 
power stations and the ‘boiler repairers’.” 

I might inform Mr. Bayes that the power 
of the B. B. C. stations is 1% k.w. output, 
and not 1 k.w. input as he states; also that 
this station would be received in America 
with the greatest of ease if its modulation 
were improved. 

To his statement regarding prices, I am 
bound to answer quality for quality and 
price for price, the gain is all on the Amer- 
ican side, as I have bought practically every 
radio component in both Great Britain and 
the United States. 

Referring to Mr. Howe's letter, I might 
state that I have received 2LO at Algiers 
(a distance, I believe, of over 200 miles) 
with every word and note quite clear, on a 
two tube set, one radio and one detector. 
The same night I also got Cardiff, Man- 
chester and Newcastle, which were good for 
the distance, but not as good as 2LO. 

The latest authentic information he quotes 
regarding ranges is published, I agree, but 
I am inclined to state that those ranges are 
very conservative, as I have often, with care- 
ful tuning, got treble the distance, but even 
then those ranges are not as high as the 
quoted American ranges. 

I heartily agree with Mr. Howe in his ref- 
erence to the receivers installed in British 
land stations, but would like to know what 
transmitter he refers to, as the “latest ma- 
rine radio installation.” If he refers to the 
1%4 k.w. quenched gap set, I might remind 
him that he has only seen one, and efficiency 
and ranges of sets cannot be judged from 
external appearances, but only by actual 
working, as some of our “Western Ocean” 
vessels will prove.., 

Yes, Mr. Bayes, take Mr. Howe’s advice 
and study the American methods; I have 
done so, and it has helped me considerably. 

Vm. Woon, 
Box 279, 
Halifax, N, S., Canada. 


ELIMINATING DELCO ENGINE 
INTERFERENCE 
Editor, Rapio News: 

Delco engine spark interference may be 
reduced almost to the vanishing point by 
properly .grounding the small bulb protrud- 
ing through the spring retaining cap on one 


end of the ignition coil. 
Contributed by D. I. Gue. 


CONCERNING A PRIZE WRINKLE 
Editor, Ravto News: 

T have read in your October issue, on page 
497, the article written by Jesse J. Hipple, 
entitled “A Real Loud Speaker for the Man 
Who Builds His Own,” which I think may 
convey a wrong impression. 

The instrument described by Mr. Hipple 
is known as the Davis Tone Amplifier and 
is the invention of John E. Davis, and pat- 
ents are now pending. 

Mr. Hipple bought one of these tone am- 
plifiers some time ago, and it is from this 
he gets his description, although he over- 
looks the one most vital point, which he 
fails to mention. One gathers the impres- 

(Continucd on page 1202) 
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does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde.” 


FR ices manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It 


pendent organization, with the improvement of radio apparatus as its aim. 
ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write. ~ 
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratories 
tests, it will be returned to the manufacturers with suggestions for improvements. 
published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and | 
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac.” 
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can-* 


not be accepted by the Laboratories. Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 


Park Place, New York City. 


Geis 


FIXED CRYSTAL DETECTOR 
The Radio Craft, 1216 Polk 
Street, at Sutter, San Francisco 
Calif., submitted one of their fixed 
crystal detectors. This detector is 
small in size and is enclosed in a 
metal box. The cover may be re- 


moved and the detector adjusted in 
case it becomes knocked out of 
adjustment. A very sensitive crys- 
tal is furnished with this detector. 
It may be used in reflex sets or in 
ordinary crystal receivers. 

Arrived in excellent packing 


ARDED THE RADIO 


GOODRICH EAR CUSHIONS 


The Goodrich radiophone ear 
cushions are of comparatively soft 
rubber shaped so as to fit over the 
average telephone receiver cap. 
The larger opening covers the entire 
ear of the person wearing the head 
set and excludes all foreign noises. 
In addition to this, the wearing of 
a head set is made more comfort- 
able. Those who are in the habit 
of wearing a head set for any 


length of time will find these ear 
cushions very convenient. Manu- 
factured by the Goodrich Rubber 


Co., Akron, Ohio. 
Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 578. 


STA-PUT JR. PLUG 

The salient features of this plug 
are its small size and the method of 
making contact with the phone cord 
tips. No tools are required for con- 
necting the plug; the tips are simply 
held in position by the spring con- 
tacts and they cannot be pulled out 


of place without unscrewing the in- 
sulating case. Manufactured by the 


Martin Copeland Co., Providence, 
Rhode Island. 
Arrived in excellent packing. 
AWARDED THE RADIO 


NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 594. 


HAMMARLUND CONDENSERS 

The new Hammarlund model C 
condensers embody both electrical 
and mechanical improvements over 
the older types. The metal end 


plates are ruggedly fixed together 


Apparatus Awarded Certifi 


by four metal bars. The station- 
ary set of plates is securely held 
and insulated by two short strips 
of hard rubber. The losses of the 
instruments are too low to be ac- 
curately measured on our capacity 
bridge at 1,600 cycles. The capaci- 


ties of the various condensers are 
as follows: 
11—plate 12.72 to 235.24 MMF. 
17—plate 16.16 to 373.62 MMF. 
23—plate 18.20 to 511.36 MMF. 
43—plate 25.86 to 962.20 MMF. 


Manufactured by the Hammar- 
lund Mfg. Co., 424 W. 33rd. St., 
New York. 

Arrived in excellent packing. 


AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATES OF MERIT NOS. 


605, 606, 607 and 608. 


NEUTRALIZING CONDENSER 

The illustration shows a neutra 
lizing condenser having very good 
electrical and mechanical features. 
The rotor plate is electrostatically 
coupled to the two sets of stationary 


plates. A capacity variation of 1.28 
to 10 MMF is obtained. Manufac- 
tured by the Martin Copeland Co., 
Providence, Rhode Island. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 593. 


MAR-CO WD-11 SOCKET 
The Mar-Co WD-11 Socket con- 
sists of an insulating block with 
four nickel plated side contacts that 


carry the binding posts for con- 
nections. A hole through the cen- 
ter serves for mounting purposes, 
only one screw being used. Al- 
though compact in size excellent 
contact to the vacuum tube termi- 
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Manufactured by 
Co., Provi 


nals is obtained. 
the Martin Copeland 
dence, Rhode Island. 
Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 591. 


RESISTOR COUPLER 

The No. 178 Resistor Coupler 
manufactuted by the Martin Cope 
land Co., consists of the variable 
grid leak, a variable coupling re- 
sistance, and a .006 mfd. fixed con 
denser, connected and mounted so 
as to form a single unit. Its main 
use of course is for resistance cou- 
pled audio amplifiers. The variabl 
grid leak has a range of 10,000 
ohms to 3 megohms. The coupling 
resistance has a range of 7,000 to 
125,000 ohms. 


Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER 
TIFICATE OF MERIT NO. 595. 


SWITCH PLUG 


This instrument will be found 
useful when it is desired to operate 
either a head-set or a loud speaker 
from the one set. Both instruments 
may be connected to the binding 
posts of the plug. A small push 
button switch, also attached to the 
plug, is used to connect either the 
head | set or loud speaker in the 
circuit. 
tin Copeland 
Rhode Island. 


Manufactured by the Mar 
Co., 


Providence, 


Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 596. 


VERNIER DIAL 


The 2% inch type 302 brass dial 
has a gear directly attached to it 
small 


that meshes into a pinion 


attached to the vernier knob. A 
very fine control is thus obtained. 


If, after being tested, the instruments submit. 


No “write-ups” sent by manufacturers are” 


Pee sees TEC Tee TT 


cates 


A spring keeps the two gears en-§ 
gaged. The metal dial has a satin @ 
silver finish and is of pleasing ap-@ 
pearance. It is manufactured by 
the General Radio Co., Cambridge 
a1ass. 

Arrived in excellent packing. ¥ 

AWARDED THE RADIO® 
NEWS LABORATORIES CER. @ 
TIFICATE OF MERIT NO. 585. @ 


GENERAL RADIO 
VARIOMETER 

This variometer, type 269, is @ 

much smaller than the standard in- @ 

strument as it measures only 234 & 


’ 


When & 


inches long. , 
connected in the plate circuit of a @ 


by 24% by 3% 
detector tube it oscillates through- @ 
out the entire broadcast range. The § 
instrument runs very smoothly and 
is recommended for use in a circuit § 
where regeneration is required. @ 
Manufactured by the General Radio @ 
Co., Cambridge, Mass. 

Arrived in excellent packing. Es 

AWARDED THE RADIO 


GENERAL RADIO TYPE 277D © 
COIL s 
This coil is of similar construction @ 


to the type 277C coil except that it § 
has a small primary winding of 32 @ 


few turns outside of the main wind- 
ing. This coil has 59 turns and an § 
inductance of .220 millihenries. It § 
may be used as an antenna coupler. 
Manufactured by the General Radio § 
Co., Cambridge, Mass. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 582. 


GENERAL RADIO MULTI- 
PLUG 


Any number of these units: may § 
be placed one in the other so that @ 
a number of head-sets can be con 
nected in the circuit. The plug § 
fits the standard telephone jack. It & 
has two sockets in which is placed 3% 
the small connector carrying two 
binding posts for the head-set  ter- 
minals and two spring tips that fit 
the plug. Mechanical accuracy in 
construction insures perfect electri- 
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Manufactured by the 


cal contact. , 
Cambridge, 


General 


Mass. 


Radio Co., 


Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 586. 


GENERAL RADIO TYPE 277C 
COIL 


The type 277C ‘inductance coil 
manufactured by the General Radio 
Co., Cambridge, Mass., covers the 
broadcast wave-length range when 
shunted by a .0005 mfd. variable 
condenser. It consists of 60 turns 
on a 2% inch diameter tube, and 
is provided with a center tap, adapt- 
ing it for oscillator circuits. It has 
an inductance of .217 millihenries. 
A special terminal board with bind- 


ing posts and spring plug . connec- 


tions is provided with this coil. 


Arrived in excellent packing. 
AWARDED THE 
NEWS LABORATORIES 
TIFICATE OF MERIT NO. 581 
MEDIUM FREQUENCY 
TRANSFORMER 
This transformer, type 271D, is 
somewhat broad in tuning and op- 
erates with maximum efficiency at 
a wave-length in the neighborhood 
of 10,000 meters. It may be used 
very conveniently in receivers of 
the Saper-Heterodyne class and on 
account of its small size it will 


make up a very neat looking set. 
Manufactured by the General Radio 
Co., Cambridge, Mass. 
Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 583 
MAR-CO RHEOSTAT 

The main feature of this 30 ohm 
theostat is a small size. It is en- 
closed in a metal case 15% inches in 
Pee The electrical contact 
between the spring lever and the 
resistance wire is excellent. The in- 
strument type 100B will be found 
very useful in portable receivers 
where size is of vital importance. 


Manufactured by the Martin Cope- 
land Co., Providence, Rhode Island. 
Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 592 


RUB MICA PANELS 
These panels have a very good 
finish and are easily cut and drilled. 
The phase difference angle at 1,000 
cycles is 4 degrees 40 minutes, 
indicating that the material is ex- 
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cellent for the insulation of radio 
frequency circuits. Manufactured 
by the Cooper Corporation, 8th 
and Main Streets, Cincinnati, Ohio. 
Arrived in excellent packing. 
Yi ee BG 
LABORATORIES CER 
TIFICATE OF MERIT NO. 598. 


GLOBE HEAD SET 
The Globe head set is of the 
standard two pole construction with 
nickel plated shells and insulated 
ear caps. It has a resistance of 


2200 ohms and responds very well 
on all the audio frequency notes in 
the musical scale. The quality is 
excellent, with practically no reso- 
nant points. A leather covered 
headband is used so that the phones 
may be worn with comfort. Manu- 
factured by the Globe Phone Mfg. 
Co., Reading, Mass. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 606 


GLOBE JACK BINDING POST 

The Globe combination jack bind- 
ing post is designed to fit the stand- 
ard telephone cord tip. It is con- 
structed similar to a drill chuck; 


the thumb screw clamps the cord 
tip securely in place. It has a 
highly nickel* plated finish and will 
be found very convenient for use in 
place of a jack as a loud speaker 
or telephone head set connector. 
Manufactured by the Globe Phone 
Mfg. Co., Reading, Mass. 
Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 607 


POLYPLUG 


A very convenient telephone plug 
that is easily attached to a tele- 
phone cord is shown in the illus- 
tration. It is not necessary to take 
the plug apart in order to connect 
the cord tips. The tips are merely 


sa 


pushed into the sockets and excel- 
om contact is assured. By cross- 
ing the cords through the slot it 
may be pulled and jarred without 
interfering with the connections. 
Manufactured by the Polymet Mfg. 
Corp., 70-74 Lafayette St., New 
York City. 

Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 600. 


NEWMAN-STERN CRYSTALS 


The galena crystals manufactured 
by the Newman-Stern Co., Cleve- 
land, Ohio, are furnished in a two 
part brass holder. The parts screw 
together and clamp the crystal. 
The complete unit is % inch in 
diameter and fits the standard de- 


tector cup. The galena furnished in 
the unit is very sensitive. 
Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 599 


VERNIER CONDENSER 
The Vernier condenser manufac- 
tured by the Altekamp-Wheeler Co., 
104 Hanover Street, Boston, Mass., 


is small in size and of simple con- 
struction. It consists of two brass 
discs enclosed in a moulded case 
insulated by a piece of mica. Three 
complete turns of the knob varies 
the capacity from minimum to maxi- 
mum, The minimum capacity is 
4.27 mmf. and the maximum ca- 
pacity is 28.06 mmf. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 597 


WALBERT PLUG SWITCH 


The Walbert plug switch is used 
for the filament circuits of re- 
ceiving sets. The plug is the same 
in shape as the tip of a standard 


= 


telephone plug. It may be entirely 
removed from the rest of the switch 
and consequently no one will be 
able to operate the set without hav- 
ing the plug. The case of the switch 
is of metal, nickel plated. Two lugs 
extend from the back for soldering 
the connections. Manufactured by 
the Walbert Manufacturing Co., 941 
Wrightwood Ave., Chicago, Illinois. 
Arrived in excellent packing. 
AWARDED THE. RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 604 


CENTRALAB FILAMENT 
RHEOSTATS 
The Cenrtralab filament rheostats 
are well protected by nickel plated 
metal cases and insulated with mica. 


The No. 230 30-ohm rheostat has a 
resistance of about 26 ohms. ‘The 
number 206 6-ohm rheostat has a 
resistance of 5.7 ohms. These re- 
sults were obtained from the sam- 
ples submitted. The instruments are 
very smooth running and the con- 
tact springs make excellent contact 
with the resistance unit. They 
carry the load required of them 
without heating, but should they be 
overloaded the rise in temperature 
will not harm the mica insulation. 
Arrived in excellent packing. 


AWARDED THE RADIO 


NEWS LABORATORIES CER- 
TIFICATES OF MERIT NOS. 


601 AND 602 
GOODRICH HARD RUBBER 
TUBING 


The B. F. Goodrich Rubber Co., 
Akron, Ohio, has recently placed on 
the market hard rubber tubing of 
very good quality. As hard rub- 
ber is one of the best insulating 
materials for radio frequency cir- 
cuits, it is ideal for the construc- 
tion of low loss coils. The mate- 
rial is 1/16 inch thick and_ fur- 
nished in various diameters and 
lengths. The phase difference angle 
at 1,000 cycles is 2 degrees 31 min- 
utes, 

Arrived in excellent packing. 

AWARDED THE RA “ TO 


NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 579. 


EASY- SEAT 
This device is simply a piece of 
sponge rubber two inches in diame- 
ter by % inch thick. It is used 
to prevent vibration noises in radio 
receivers. By placing the set on 


1185 


four of these rubber cushions vibra- 


tion is reduced. Sometimes it is 
well to place the loud speaker on 


cushions also. Submitted by the 
Easy-Seat Sales Agency, Jefferson 
Building, Philadelphia, Pa. 
rrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 580 


TURAFLEX | RECEIVER 


The Turaflex receiver is put out 
in kit shape by the National Air- 
phone Corp., 16 Hudson St., New 
York. It is a tuned radio fre- 
quency reflex set comprising three 


tubes with two stages of radio fre- 
quency amplification, crystal detec- 
tor and two stages of audio am- 
plification, with the first audio 
stage reflexed into the second stage 
of radio. The set gives practically 
as good results as the majority of 
five tube sets, with perhaps better 
quality on account of the crystal 
detector. The radio frequency coils 
are of a new low loss self supporting 
type. The National Airphone “Cali- 
brated” audio transformers are used. 
Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 605 


CENTRALAB BATTERY 
SWITCH 


The No. 300 battery switch manu- 
factured by the Central Radio Lab- 
oratories, 303 16th Street, Milwau- 


=> 


kee, Wis., is of the push-pull type 
and small in size. A fibre case 
encloses the switch elements. The 
spring contacts make good connec- 
tions to the metal plug. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 603 


6 pee 224s - 
SERIES FOUR PHONE PLUGS 

The No. 616 and 618, 624 and 
628 plugs are of very simple con- 


Y 


struction. Four head sets may be 
connected to each by simply insert- 
ing the cord tips into the holes 
provided for them in the plugs. 


One of these plugs is for use in 
the standard telephone jacks. The 
others may be 
the panel, or 


fitted to binding 


posts on attached 


directly to the panel. Manufactured 
by the Barklew Electric Mfg. Co., 
Middletown, Ohio. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATES OF. MERIT NOS. 
587, 588, 589 AND 590 


aa 2 


Radio News for January, 1925 


Digest of Latest Canadian Radio Patents 
Compiled by G. F. SELLECK, Jr. 


VACUUM TUBE 
(Canadian Patent No. 239,543, The International 

Western Electric Co., Inc., assignee of Robert 

I. Hulsizer. Filed Sept. 27, 1922; issued April 

22, 1924.) 

This invention relates to electron discharge de- 
vices and more especially to vacuum tubes of the 
audion type. The object of the invention is to 
provide the structural arrangement and support of 
the electrodes. The invention provides electrodes 
of spherical or semi-spherical configuration which 
are supported substantially concentrically from a 
late by means of widely separated wires carried 
G the plate. This arrangement avoids the mount- 


ing of the électrodes on a slender press and 
arranges the“center of mass thereof at a relatively 
short distance «from the points of support. The 
structural arrangement is thus very compact and 
sturdy. 


COUPLING TRANSFORMER FOR RADIO 
SYSTEM 


(Canadian Patent No. 237,379, Ralph S. Piper. 
Filed April -28, 1923; issued Jan. 29, 1924.) 


Np 


~~ 
Coupling transformer for radio systems which 
Provides an inductive coupling between the an- 
tenna circuit and the secondary circuit which 


eecures the increased signal strength afforded by 
@ tight or close coupling and at the same time 
gives the increased selectivity and improved tuning 
Qualities of the loose coupling. 


RECEPTION AND AMPLIFICATION OF 
RADIO TELEGRAPHIC SIGNALS 
(Canadian Patent No. 239,512, Walter Schaffer, 
Filed Sept. 2, 1923; issued April 22, 1924.) 
According to this invention incoming signals 
are caused to initiate the generation of oscilla- 
tions in a circuit tuned to a frequency differing 
from and independent of that of the signals by a 
three electrode valve which is so arranged that it 
will only oscillate when the incoming signals are 

applied to it. 

The invention may be employed in various ways. 
For instance, the locally generated oscillations 
may have a frequency so low that they can be 
heard directly in a telephone while the incoming 
Bignals are of high frequency; or the local oscil- 


lations may be of higher frequency than the sig- 
nals; or the local oscillations controlled by the 
signals will be retransmitted on a new frequency; 
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or again the local generations may be amplified 
so that the number of stages of amplification may 
be indefinitely increased to any desired strength. 


RADIO ANTENNA SYSTEM 
(Canadian Patent No. 237.006, Emi! Mayer. Filed 
April 12, 1922; issued January 15, 1924.) 
Radio antenna system which consists of a hori- 
zontal antenna composed of three wires connected 
to spreaders supported by masts. One end of 
each of the wires is connected to a lead having 


oe nen ge 
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in it an inductance and connected to earth. Oscil- 
lations are generated in the antenna by means of 
an alternator having in its circuit an inductance 
G, coupled to an inductance E. Earth screens are 
laid on or slightly above the ground. Each of 
these wires is connected to an inductance, each of 
these inductances being so coupied to the induct- 
ance E that the currents in the inductance E 
induce in the wires currents which balance the 
currents induced in the wires by inductance from 
the antenna. 
ACOUSTIC DEVICE 
(Canadian Patent No. 238,566, The International 
Western Electric Co., Inc., assignee of George 
. Lum. Filed Sept. 12, 1922; issued March 
11, 1924.) 


_ Acoustic device which relates to those employ- 
ing stretched diaphragms. The invention provides 
an efficient and. economical means for securing 
and uniformly tensioning diaphragms of acoustic 


devices. The invention comprises a structure hav- 
ing two clamping members with non-alignable cor- 
rugated surfaces between which the diaphragm is 
clamped and means for stretching the diaphragm 
to produce a predetermined natural periodicity. 


INDUCTANCE COIL MOUNTING 

(Canadian Patent No. 237,803, The Pacent Electric 

Co., Inc., assignee of Louis G. Pacent. Filed 

April 21, 1923; issued Feb. 12, 1924.) 

Inductance coil 
mounting whereby the movable coil or coils may 
be adjusted in a plurality of planes. This arrange- 
ment permits of a wider range of coupling between 


the coils than is possible with the self contained 
inductance mourting. he invention comprises a 
bearing member arranged to rotate about a ver- 
tical spindle, a horizontal shaft journaled in the 
bearing member, and means carried by the shaft 
for securing an inductance coil thereto. Another 
feature consists in the provision of an operating 
handle which serves to effect the adjustments of 
the movable coil in. two planes and in: which is 
incorporated a set screw whereby the movable coil 
may be secured in any horizontal position. 
THERMIONIC DEVICE 
(Canadian Patent No. 237,341, George L. Geisey. 
Filed March 22, 1923; issued Jan. 29, 1924.) 
Thermionic device which seeks to increase out- 
put by disposing the working surfaces of the 
output electrodes closer than heretofore to the 
filamentary cathode while retaining the input elec- 
trodes of the tube between the cathode and the 


output electrodes. By such close spacing the 
electrons leaving the cathode will not, due to the 
short flight thereof, be permitted to scatter appte- 
ciably before striking the output electrodes, with 
the result that mechanical noise otherwise caused 
by such scattering will be minimized. . 


OSCILLATION GENERATOR 

(Canadian Patent No. 239,744, The International 

Western_ Electric Company, -Inc., ‘assignee of 

Edwin H. Colpitts. Filed Sept. 20, 1922; issued 

April 29, 1924.) 

Oscillation generator which consists of a method 
of, and means for, generating electrical oscilla- 
tions by means of an arrangement which includes 


(Continued on page 1210) 


mounting which provides a | 
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: The Old Chief Speaks 


The views of a veteran coastal marine operator as told to the author. 


stepped from out the storm into the 

station building of one of our modern, 

high powered coastal marine stations 

and stamped the clinging snow from my 
feet. It was several minutes before I could 
clear my vision sufficiently from the effects 
of the damp, heavy flakes to shake hands 
with the operator in charge and accept his 
cordial invitation to remove my overcoat and 
draw a chair up to the cheery wood-burner, 
glowing with a welcome ruddiness. 

I glanced cautiously around the two small 
rooms open to my view. One, the mana- 
ger’s office, contained the conventional office 
fittings, plus a buzzer and sounder outfit 
with keys, but the other held my gaze, for 
within its small confines was seemingly 
everything known to marine communication. 
The powerful vacuum tube transmitter at 
one end—the spark emergency set at the 
other and in between, a table heavily loaded 
with shining receivers, keys, control boards 
and telegraph instruments. Directly in the 
center of this awe-inspiring collection of 


By HOWARD S. PYLE 


Former Assistant U. S. Radio Supervisor 


equipment sat the ope- 
rator, at the time busi- 
ly engaged in copying 
a radiogram from a 
vessel far out at sea, 
while both sounders 
frantically chattered 
and the telephone in- 
sistently clamored for 
attention. I expressed 
my surprise to the 
Chief, that one man 
could handle such a 
myriad of communica- 
tion systems at the 
same time and laugh- 
ingly he replied, “Oh 
yes. It is not infre- 
quent that our men 
must copy from a 
ship; tell each wire to 
‘wait a minute’ and 
take the telephone re- 
ceiver from the hook, 


f WUT at 


View of the new radio compass station at Niton on the Isle of Wight 
which works in conjunction with the coast guards and lighthouses 


along the Channel. 


4 


Fathom, 


calling a quick ‘Just a 
moment?’ into the 
mouthpiece, all at 
about the same instarit. 
But it is all in the 
day’s work for them— 
just a matter of expe- 
rience.” 

After a short ex- 
change of pleasantries, 
I came to the subject 
of my visit. “Chief,” 
I said, “there is con- 


siderable controversy 
going on among the 
Marine operators, as 


you doubtless know, 
as to just what is 
wrong with the com- 
mercial game. Many 
of them have ex- 
pressed their opinions 
through the columns 
of Rapio News, and 
we'd now like to hear 


Stanley Rodman Shumway, operator aboard the lightship “Five 
” stationed off Cape May. “Five Fathom” ig the newest 
Radio Beacon of the Lighthouse Service. © United. 


the views of the coastal service men. Surely 
the shore stations must exert a definite influ- 
ence on the marine situation.” 

His face sobered, and for a moment I was 
afraid I had touched a subject distasteful 
to this grizzled veteran of the key, but 
taking a few slow pulls at his stubby corn- 
cob, he slowly turned to me and said, “Pyle, 
I’m going to tell you a bit of our troubles 
with the sea-going boys; perhaps you can 
find a possible reason why there JS some- 
thing wrong with the commercial game to- 
day.” And taking a hitch closer to the fire, 
and refilling his p'pe, he began: 

“T’ve been in this game about 16 years 
now. I started way back in the old United 
days, when the proper wave was the one with 
which you could raise your man and the call 
letters a matter of company choice. I broke 
in aboard ship—a South American passen- 
ger vessel, and at that time, we were ac- 
cepted as steady, sensible ships’ officers. Our 
duties were strictly wireless—beyond that we 
were required to do nothing. Our place was 

(Continued on page 1216) 
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can | ae 

publish only such matter as is of sufficient interest to all. tern 

1. This Department cannot answer more than three questions for each correspondent. teris 

2. Only one side of the sheet should be written upon; all matte- should be typewritten or else written in ink. No attention paid to penciled matter. cuit 

3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mail free of charge. it a 

4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail considerable research work, intricate calcu “A” 

lations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge. mak 

You will do the Editor a personal favor if you will make your letter as brief as possible. : radi 

you 

light ch h a 

: necessitate slight changes in the constants. The) T 

G.E. * P36093 JO Secs. - resistance of a particular aerial with which this® may 

f circuit was developed to maximum efficiency, hadi seri 

a resistance of 15 ohms. Western eee 5-5 of | 

watt tubes were used with 350 volts on the plates;/ post 

——O /0 V. . 50-watt tubes, 750 volts on the plate. Thi 

Q. 3. The diagram in Q. 2055 of December of 

‘ 7 issue shows no ground. p'10 

6€0~ A. 3. “fA” plus should be grounded. terr 

—— i ice 

“ov VARIABLE CONDENSERS baal 

an UV-/99 tubes (2069) Mr. Fred Klug, Jr., Boonville, Mo, a 

4 7 asks: aid : 

| Q. 1. Why does the tuning sharpen consid-% oa 

a, ysl a —— condenser is substituted fe. 

or the 23-plate condenser in my set? at ‘hg 

——) J y, A. 1. This is because a change of one degree™ tior 

in the position of the rotor plates moves twice® if 

| . 4 the number of plates as before. Having twice = 

| the surface, it will cover twice as wide a wave oe 

50 Wat? Transformer length band as previously. In other words. you™ h 

des ag able Pa “a to any er 2b petine pe! 

? eard, as well as those in an additional wave . 

/0 /1178. Q-2067 length band nearly equal to the original band. @ sae 

By this simple expedient of app'ying an alternatine current of hiehe--then-usual value, for a We wish to mention that there is a_ possibility * 

short time, to coated filaments, tubes using this filament construction may be made to func- of your not being able to receive all the sta ™ pro 

tion perfectly. This system is only for tubes that light but operate poorly. tions at the very lowest setting of the 43-plate mit 

condenser. This is explained by the fact that f 

the minimum capacity has been increased by pie 

REACTIVATION OF TUBES Q. 2. Please show a diagram of connection for the greater number of plates in relation at the a 

(2067) Mr. Henry Smith, Plainfield, N. J.,- 40 exceptionally efficient transmitting set of about lowest capacity setting. If desired, a very small = 

asks: 50-watts power. It is desired to use this trans- fixed condenser may be inserted in series with he 

O. 1. Is there any method for rehabilitating | ™itter for phone transmission on a wave-length the variable condenser. It will reduce both the oi 

UV-199 and UV-201A tubes which light but do  0f about 200 meters. The current should remain minimum and maximum capacities obtainable prin 

not function satisfactorily? constant, regardless of aerial wave-length varia- from the 43-plate condenser. | ‘ oN 

A. We are showing the correct circuit for tion. : : ; Q. 2. What plate voltage is required for the “a 

the reconditioning of the tubes you mention. This A. 2. We are herewith showing the constant oscillator _of Super-Heterodynes? j 

equipment is in regular use at several places where Current (Heising’s) master oscillator transmitter. A. 2. It is seldom that more than 45 volts me 

these tubes are reconditioned. Any transformer Modulation is nearly complete, as practically 80 are required. Often 20 to 25 volts are sufficient, abs 

having the output indicated will be satisfactory. per cent. to 90 per cent. of the output is modu- Q. 3. What are the boiling and “baking pa 

The catalog number shown is that of the General lated. , Fr methods for tube reactivation! aol 

Electric transformer particularly adaptable to the _The S-henry choke coil, L-1, may comprise A. 3. In the boiling method of a voltage of kn 

requirements. While it is possible to recondition 15,000 turns of No. 28 single cotton silk covered, approximately 10 per cent. in excess of the termi- pu 
only one or two tubes at a time, it is better 0 emameled wire. A soft iron core five inches nal voltage of the tube is applied to the tube fila- 
practice to operate the circuit with four tubes long and three-fourths inch square is used. The ment for a period of from two to 15 hours, without 
in the sockets at one time, using the time-voltage choke C-2 may consist of about 6,000 turns of the the plate potential being applied. It is no longer 

formula’ shown. ‘ same wire, wound on the same size,core. In- necessary to continue the process if after a pe 

For UV-201A tubes, the G. E. No. 236095 ductance L-1 may be 200 turns of No. 30 D.C.C. riod of a few hours the tube is found to func- mo 

100-watt step-down transformer will be satisfac. Wire wound on a three-inch tube. This design tion satisfactorily when the plate potential is ap- oh 

tory. Two trensioreers. two double pole double iS the same for L-3. L-2 should consist of 40 plied, with the tube placed in the regular receiv- tio 

he < turns of No. 22 C.C. wire, wound on a half-inch ing set. A safe and satisfactory method for wh 


throw switches and four UV-199 sockets and four 
UV-201A sockets may be mounted on one board, 
making a complete reconditioning unit. Note 
that the 100-watt transformer will have the switch 
arm on point three, not on point one, as is nec- 
essary for the 50-watt transformer. However, 
these voltages should be checked with a voltmeter, 
as it may be necessary to move the switch arm 
one way or the other, depending upon the current 
supply voltage. Only connections B, and D 
on both transformers are used, the A connection 
remaining open. 

The 100-watt transformer, when connected in 
the manner of the 50-watt transformer, with the 
switch arm exception mentioned above. will deliver 
(closely) the voltages of eieht and 14 volts. 
Putting the double-pole double-throw switch on 


one side should deliver 16 volts to the filaments: 


of the UV-201A tubes for a period of only 30 
seconds. Finish off with the switch in the oppo- 
site position, delivering eight volts for 10 min- 
utes. For the UV-199 thes, start with 10 volts 
for only 30 seconds and then immediately change 
over to four volts for a period of 10 minutes. 
Many tubes thus treated test as considerably 
better than when first purchased. 


EXCELLENT TRANSMITTER 

(2068) Mr. E. B. Moore, Stuart, 
County, Va., asks: 

O. 1. Is there any simple rule for adding a 
“C” battery to any audio frequency amplifier? 

A. 1. The wire (or wires) connecting to the 
audio frequency transformer (or transformers), and 
thence to the filament, should be connected to 
the negative post of the “C” battery, instead of 
to the filament. The. positive post of the “C” 
battery connects to the point on the filament cir- 
cuit to which the transformer wires were pré- 
viously connected. 


Patrick 


tube. L-4 is the same size as L-2. L-5 consists 
of 300 turns of No. 20 D.C.C. wire wound on 
a three-inch tube. Inductance L-6 consists of 
about 30 turns of No. C.C. wire, wound on 
a three-inch tube, tapped every turn. The con- 
densers marked A, and D may function 
better if of slightly different capacity from that 
indicated in the diagram. 


These constants are for transmission on a 


weve-leneth of 200 meters with an antenna of 
-0006 mfd. capacity and with a natural wave- 
Individual conditions may 


length of 300 meters. 


speeding up the tube repair is described in an- 
swer to question No. 2067. 

In the “baking” method the tubes are placed 
on their sides in a granite-ware dish in an oven 
hot enough for baking bread. After 30 minutes 
they are taken out and allowed to cool off, then 
placed in the set and the filaments lighted for 
15 minutes with the “B” battery disconnected. 
At the end of this time the filament current 
should be suddenly cut off: This heating and 
cooling will repair many tubes. This is the oven 
treatment. , , 


sible to construct. 


Q-2068 
This is the schematic diagram of one of the most efficient radiophone transmitters it is pos- 
Constant wave-length and nearly complete modulation are outstanding 
features of this exceptionally efficient transmitter. 
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TROPADYNE 


(2070) Mr. Clarence L. Alger, Rochester, 
N. Y., 


asks: 
So far I have been unable to hear any 


G4. 
sounds from my Tropadyne, using New York 
Coil Company intermediate frequency  trans- 
formers. 
A. For best results, the equipment de- 
signed for this receiver and now availabie on 


the market should be used. Properly constructed, 
this set will prove to be sensitive, selective, clear 
and loud. é 

A 23-plate variable condenser is required 
across the secondary of each one of the trans- 
formers. The size condenser required for the 
primary of the input transformer would prob- 
ably in the neighborhood of .001 mfd. 

Test all tubes in an oscillating receiver, to de- 
termine whether they are uniform in their charac- 
teristics. Test your potentiometer for open cir- 
cuit. It is also possible that you have connected 
it across the tube filaments instead of across the 
“A” battery direct. Some of the wires may be 
making poor contact. The condenser across your 
radio frequency transformer may be shorted. If 
you are using a phone condenser in the detector 
plate circuit, that also may be short circuited. 

Test your transformers for open circuit. This 
may be done by connecting a single dry cell in 
series with a pair of receivers. When one side 
of the receivers is touched to the free binding 
post of the battery, a loud click shou‘d be heard. 
This click should also be heard if the free end 
of the battery and the free end of the heaa- 
piones are touched to the primary or secondary 
terminals of the transformers. It will be no- 
i\ieed, when testing audio frequency transformers, 
tat the click is much less pronounced at the 
sycondary side as compared to the primary side. 
Jhhis is due to the greater resistance of the sec- 
eadary and is not to be considered a fault. 

Examine the tube sockets carefully; it is 
possible that the tubes are making poor connec- 
tion to the socket springs. 

Test all batteries to be sure they are at the 
rated voltage. This should be the first operation 
whenever testing defective sets. 

Check the wiring very carefully to be sure 
that a primary is not connected where a sec- 
ondary should be, or vice versa; also to be sure 
that battery polarities are correct. 

Q. 2. ls the are transmitter more likely to 
other types of trans- 


produce harmonics than 
mitters? 

A. 2. The are is a prolific producer of har- 
monics. It has been stated that the Eiffel Tower 
station has been heard on 13 different harmonics 
between 650 and 162 meters. The great objec- 
tion to the arc system is apparent. Fortunately 
there have been new developments enabling a 
nearly entire control of the harmonics ordinarily 
produced and radiated by arc transmitters. 

Q. 3. What is the object of the piece of 
string at the end of headphone cords? 

A. 3. This is a “tie-cord.” It is fastened 
to the receiver in some convenient manner and 
serves to take the strain which would otherwise 
develop at the point where the phone cord is 
soldered to the phone tip. There is usually a 
knod or a loop made on the receiver for this 
purpose. 


TUBE ACTION 

(2071) Mr. Charels C. Taylor, Richford, Ver- 
mont, asks: 

Q. 1. In what way does a detector ‘ube func- 
tion differently than a radio frequency tube; and 
why doesn’t a radio frequency tube detect? 

A. 1. With a certain grid and plate voltage 
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The experimenter will welcome this reflex circuit wherein audio f-equency current variations 
in the .0005 mfd. fixed condenser, due to the rectifying action of the crystal, are impressed 
upon the grid of the tube, resulting in dual amplification. 


Since a tube is capable of functioning as an 
oscillator, amplifier, or detector, it is only natura) 
to believe that there are different conditions nec 


conditions are usually satisfactory for the radio 
frequency amplification, detection and audio fre- 
quency amplification of radio signals. It is un 
derstood that the grid, plate and filament voltages essary for the best operation of a tube for any 
are maintained within certain prescribed limits, one of these three actions. 
each limit depending upon whether the tube is The best condition for amplification depends 
to amplify, oscillate or detect. upon whether the amplification is to be at audio 
With a certain grid voltage and a certain plate frequency or radio frequency. If at audio, high 
plate voltages are best, plus a high negative 
grid voltage. Under these conditions the tube 


YoU R CA R! could be made to oscillate strongly, if placed in 

e a radio frequency circuit, which would cause 
Are you interested in motoring, touring great distortion, however; as a detector, under 
or camping? If you are, do not fail to read the same conditions, results would be relatively 
the January issue of unsatisfactory, as a small, incoming signal would 


have very little effect upon the highly negative 


MOTOR CAMPER Gee the conditions for best radio frequency 
AND TOURIST amplification, the radio frequency transformer 


t secondary connects directly to the grid. The 
Here is a magazine that tells you things other side of the transformer connects to a po- 
in connection with your car—things that tentionmeter. Ofte; the grid voltage may be 
you never even suspected. zero, but the plate voltage is preferably between 
Are you just running around the country 45 and 90 volts. For best results as a detector, 
or are ycu getting the full benefit of your a grid condenser is usually employed. In the 
car? MOTOR CAMPER & TOURIST radio frequency amplifier no grid condenser is 
shows you the way. On all newsstands. used. If a very low plate voltage is used on 
CONTENTS FOR JANUARY ISSUE the radio frequency amplifier, detection will be 
The Troubles of Mrs. Chassis Automobile - had, to a certain extent on the radio frequency 
By Lee Tibbals tubes, but amplification will not be high. This 
- The Etiquette of Motoring detection is rather slight as compared to the 
amount of detection which will take place in 
3 the properly arranged detector tube circuit. The 
grid condenser, when used, is a determining factor 
in the best rectification of radio frequency cur- 
rents. 

It is thus seen that associated tube apparat-:s 
must be of a design that will work in harmony 
with the desired function of the tube. Various 
charts and other data have appeared in past is 
sues of RADIO NEWS explaining the above 
See the third answer to question No. 2076 below 


vonnnay 


y R. H. Kasper 
My Essentials of Autocamping for Pleasure 


and Recreation 
By Ned Huff 
Ten Ways My Car Saves Money 
By Emma Gary Wallace 


voltage (usually about 22 1-2 plate volts and zero 
grid volts) the grid has been found to cause the 
greatest amount of change in the plate current, ; t 
when a very silght voltage (the incoming signal) The information just given must be taken as 
is applied to the grid. Under these conditions general, since a complete exposition of vacuu 4 
the tube is found to function particularly well tube actions cannot be made in the amount of 
as a detector. The rectification is most perfect space available .in-»these columns. The facts 
with the above values. Incoming signals are pointed out should explain, in only a genera! 
not amplified to neariy az preat an extent as they way, the reasons for the various grid and plate 
would be with different grid and plate voltages. voltages used on the various tubes of receivine 
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The Model L-2 Ultradyne is seen to incorporate the latest developments in Super-Heterodyne construction. While the major portion of the 
amplification at radio frequency is dependent upon a properly designed and constructed intermediate frequency amplifier, considerable additional 
selectivity and sensitivity are had by the incorporation of. regeneration in the first tube, as shown. 
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One stage of tuned radio frequency amplification and one stage of transformer coupled audio 
frequency amplification may be easily added to the three-honeycomb type of regenerative 
receiver, as shown in this picture diagram. 


ects. See last paragraph of answer No. 3 to 
Q. 2076, ‘in this issue. 
RADIO COMMUNICATION DISTRICTS 
(2072) Mr. Steve Tellep, Monessen, Pa., asks: 
Q. 1. Please publish the - circuit for a two- 
tube portable receiver. 
A. 1.° Two-tube circuits have appeared in 


these columns for a long time. Practically any 
set may be made portable. It is mostly a ques- 
tion of design. Small instruments carefully 
placed, will help to make the set compact. WD-11, 
WD-12 or UYV-199 type tubes are best for small 
sets, since small batteries may be used as a cur- 
rent supply. Aerials ranging from a single wire 
reaching to the lower limb of a tree, to loop 
aerials two or three inches in diameter, are used 
for such sets. Loop aerials are not usually used 
with regenerative receivers, for the range is usu- 
ally small. 

Under good conditions, however, surprising dis- 
tances may be covered with a loop aerial and 
@ regenerative receiver. The loop aerial takes 
the place. of the grid tuning coil. There must 
be some arrangement whereby the plate current 
can be transferred to the grid circuit, causing 
regeneration. One method is to build a small 
plate circuit loop into the regular grid circuit 
loop, making it variable in inductive relation. 
Another method is to insert about 15 turns of 
wire (wound on a small tube) in series with the 
loop and about 30 turns more in the plate circuit. 
When these two coils are coupled, variations in 
tie plate circuit are reproduced in the grid cir- 


cuit (regeneration). 

Q. 2. Kindly advise me as to whom applica- 
tion should be made for station license informa- 
tion. 

A. 2. We have had so many inquiries from 


el parts of the country for this information, that 
xe are herewith printing the list of the nine radio 
communication districts, and the territory cov- 
ered by each. Communications should be ad- 


dressed to the Radio Supervisor at the Custom 
House in the principal city of the district. 

(1) BOSTON, MASS.: Maine, New Hamp- 
shire, Vermont, Massachusetts, Rhode Island, 
Connecticut. 

(2) NEW YORK, N. Y.: New York (county 
of New York, Staten Island, Long Island, and 

Grid 

~— /0-0-10 
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et 

—O = —-— 
ri 

Oo, 

600 
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counties on the Hudson River to and including 


Schenectady, Albany and Rensselaer) and New 
Jersey (counties of Bergen, Passaic, Essex, 
Union, Middlesex, Monmouth, Hudson and 
Ocean 


). 

(3) BALTIMORE, MD.: New Jersey (all 
counties not included in second district), Penn- 
sylvania (counties of Philadelphia, Delaware, all 
counties south of the Blue Mountains. and Frank- 
lin county), Delaware, Maryland, Virginia, Dis- 
trict of Columbia. 
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counties not included in second district), Penn 
sylvania (all counties not included in third dis. 


trict), West Virginia, Ohio, Michigan (Lower? 
Peninsula). Es 
(9) CHICAGO, ILL.: Indiana, Illinois, 7 
Wisconsin, Michigan (Upper Peninsula), Min. 7] 
nesota, Kentucky, Missouri, Kansas, Colorado, 


Iowa, Nebraska, North Dakota, South Dakota. 
EXPERIMENTAL REFLEX 


(2073) Mr. Charles Van Larsel, Philadelphia, 
Pa., asks: 
Q. 1. Is radio frequency or audio frequency 


amplification used in the Westinghouse R. C, 
set! 4 

A. 1. This is a regenerative receiver and does > 
not employ radio frequency amplifier tubes. There 7 
is a certain amount of amplification (regenera © 
tion) at radio frequency, in the detector tube. | 

Q. 2. Is it best to wind a variocoupler with 7 
“Litz” or regular wire? 

A. 2. _We do not believe that there would be |= 
any advantage in using Litzendraht wire in place 7 
of D.S.C. wire, D.C.C. wire, silk covered enam: | 
eled wire or cotton covered enameled wire. We 
believe that there would be an advantage to the 
use of this wire in preference to plain enameled, 
S.C.C., or S.S.C. wire. Even at best, it is very 
important that every single strand be connected; 
a poorly connected or broken strand so increases 
the resistance at high frequencies that it becomes 
less efficient than ordinary wire, otherwise not 7 
nearly as good. a 

Q. 3. Is there any method of reflex amplifi- | 

not requiring an audio frequency trans. @ 


= 
Sore 


cation 
former? : 

A. 3. We are showing herewith an experi: 
mental circuit which has proven very interesting. 
Results would be somewhat better if an audio 
frequency transformer were used. 


CATHODOPHONE 


ee Mr. Lester Bebb, Spokane, Wash., 
asks: 
Q. 1. Using a six tube set, the sounds caused 


by passing trolley- cars are objectionable; tele- 
phone converstaion and bell ringing are also quite 
audible, what is the remedy? : 


40T 


TOON» 


407. 


.0O/ 


EF 
257 


= S°D1a 4'long 


complete receiver. 


Q-2078 


The increasingly popular Filter Circuit is seen to be that of an exceptionally sharp-tuning, 


Careful instrument layout, careful construction and good apparatus wi 


be required for best results. 


(4) SAVANNAH, GA.: North Carolina, 
South Carolina, Georgia, Florida, Porto Rico. 

(5) NEW ORLENAS, LA.: Alabama, Mis- 
sissippi, Louisiana, Texas, Tennessee, Arkansas, 
Oklahoma, New Mexico. 

(6) SAN FRANCISCO, CAL.: California, 
Hawaii, Nevada, Utah, Arizona. 

(7) SEATTLE, WASH.: snc ll Washing- 


ton, Alaska, Idaho, Montana, Wyom 
(8) CLEVELAND, OHIO: on SV oik (all 
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Direct current tube characteristics are indicated with test sets connected as shown. A different 
circuit arrangement is required for determining the exact characteristics under alternating 
current conditions. 


A. 1, It is almost impossible to eliminate 
trolley induction if one is very near the trolley 
lines. It is probable that your aerial, the aerial 
lead-in, or ground lead, are in strong inductive 
relation to telephone lines. It is possible that 
your lead-in, after entering the house, runs 
parallel to telephone wires between the walls of 
the house. It is often found that changing the 
ground connection to a different ground elimi- 
nates the trouble. Placing your aerial at right 
angles to the trolley lines should eliminate or 
greatly reduce the trolley induction. We wish 
also to call attention to the induction hum re- 
ducing method shown on page 57 of the July. 


1924, issue of RADIO NEWS. a 
Q. 2. What is the cathodophone? Ee 
A. 2. i¢: is a “glow” microphone. It is not i 


the same as glow microphones using an arc. The ay 
invention is based upon the findings of Wehnelt, @ 
that the surface of glowing wires coated with 
an oxide (such as barium, calcium and. stron- 
tium); will give off free ‘negative electrons in 
rarefied gas. This property has been discovered 

to hold in air at normal pressures also. The 
high speed of the electron is missing, however, 
as the free electrons collide with air molecules 
or atoms, thus forming ions. The glowing oxide 
body being made «the cathode (hence the name 
of the transmitter), the ions will drift slowly 
to the anode and thus become carriers for the 
electric current. 

This “ion current” or “emission current” is 
subject to various pressure modifications in much 
the same way (but to a higher degree) as the 
atmosphere. When a sort of “box” of refractory 
material coated with an oxide is made to glow by 
a resistance heating, a bluish glow is set up 
between it and a perforated diaphragm slightly 


(Continued on page 1226) 
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Christnas Fun 


For a fan who has only headphones—or 
“just a horn”—a Radiola Loudspeaker is 
a Christmas inspiration! It means every- 
body listening in— dancing — getting the 
fun. It means music that is music—voice 
that is human voice—not “radio voice.” It 
means getting the best out of any set. 


LL 


Remember, if you are buying a complete 
radio set—that no receiver can be better 
than its loudspeaker. And if you really 
care about tone quality, insist upon the 
Radiola Loudspeaker. 


Radiola Loudspeaker 
Type UZ-1325 


a E) Now $25.00 
] © qa “await rect 
of quality protection 


REG. U. S&S. PAT. OFF. 


RADIO CORPORATION 
OF AMERICA 


Sales Offices: 
233 Broadwav, New York 
10 So. La Salle St., Chicago, Ill. 
28 Geary St., San Francisco, Cal, 


Applause from 
everywhere 


Our own rigid tests of Kic-o “B” Storage Bat- 
teries and Rechargers are amply confirmed by 
the comments we receive from all over the 
United States and Canada. Thousands of un- 
solicited letters have told us that Kic-o Equip- 
ment does what we have designed it to do— 
insure 


Better reception, lower cost 


It is not only that the new KIC-O nickel-zinc 
“B” Storage Batteries give greater range and 
clearer reception because of their slow even dis- 
charge, but also that they have longer life and 
arg trouble proof. Not harmed by idleness, 
over-charging, or other acts or neglect which 
damage ordinary batteries. These batteries do 
not contain thin test tubes or used Edison ele- 
ments. Recharged easily and economically from 
ordinary alternating circuit lighting line, by 

means of KIC-O single or double cell bo ng 


Special Introductory Prices 
PZ indicates panel type with. switches. CZ is 
plain type without switches. 


VOLTAGE PRICE 


KIC-O lanes 


KIC-O Special Charger Chemicals, 75c 


Type K-1 Single unmounted 
Type K-2 Single mounted 
Type K-83 Multi-Polar mounted 


Guarantee 


Your money back on any KIC-O Battery if not 
satisfied within 30 days’ trial. Write for full 
information on “B” Batteries. 


KIMLEY ELECTRIC COMPANY 


2665 Main Street, Buffalo, N. Y. 


Manufacturers of 


Storage “B” Batteries and Chargers. 


ASK YOUR DEALER OR USE THIS 
COUPON 


SSeS SSS SF SSS SBS SSBB eeseeee es 
ae Coupon) 


Kontey Electrie 
2665 Main St., Butiale, N. ¥ 

Gentlemen: Please ship C.0.D. the following KIC-O 
Equipment under your satisfaction guarantee. 


Voltage 


Charger as follows: 
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e.g., when using regeneration. When a loud 
speaker is being used, we can say that there 
is no leakage, but only a capacity effect, 
and although this capacity efiect is not de- 
sirable, yet it ‘is not very harmful in many 
cases because the loud speaker is stationary 
and the capacity effects. remain constant. 
As regards the condenser C; of Fig. 1, 
this is a by-pass condenser intended to allow 
the ready passage of high frequency cur- 
rents in the plate circuit. The windings of 
the telephones have a high impedance which 
would tend to choke back the high frequency 
currents. In actual practice the condenser 
C, may sometimes be omitted without any 
disadvantage. In this case the high fre- 
quency currents pass through the condenser 
formed by the parallel leads to the tele- 
phones and the self capacity of the windings. 
The condenser C; is, like other condensers, 
used in reflex circuits, sometimes desirable, 
while sometimes it is best omitted. It is in 
most circuits a matter for individual experi- 
ment, and its value is also a matter for 
trial. There are really three capacities for 
fixed condensers in reflex circuits, although 
the ordinary self capacity of the telephones 
or transformer windings is sometimes sufh- 
cient without being supplemented by any 
extra condenser. Condensers of .0003 mfd., 
.001 mfd. and .002 mfd. capacity are useful 
to try across different points ina reflex circuit. 
It-is owing to the fact that different tele- 
phones and different transformers have dif- 
ferent self capacities and different impe- 
dances, and these two properties have a very 
important bearing on the tendency of the 
reflex circuit to oscillate at low frequency. 


THE CONDENSER C, 


The condenser C, in Fig. 10 may, in 
practically all cases, be omitted, because the 
primary T: of the step-up transformer T, 
T., usually has sufficient self capacity. Here, 
again, it is a matter for experiment, but 
the author has found that as a general rule 
the condenser may, in the case of most 
transformers, be omitted. It will usually be 
found in most reflex circuits that if a con- 
denser is really of any use, its capacity 
should be about .0002 mfd. 

The condenser C, is of greater importance, 
and here it may be stated as a rule that 
some additional capacity will be required. A 
fixed condenser C, is employed to shunt the 
secondary T., and the value of this capacity 
may be .0003 mfd., .001 mfd. or .002 mfd., 
according to the type of transformer used 
and the actual type of circuit employed. 
In the case of the Fig. 10 circuit the 
condenser C, may have a capacity of .001 
mfd., and this will probably always be sat- 
isfactory. It is to be noted that if too large 
a condenser is employed here, it will, with- 
out affecting the high frequency circuit, act 
as a partial short-circuit for the low fre- 
quency currents supplied by T,. A _ very 
small condenser in place of C; would have 
no material effect on the potentials supplied 
by T., but a condenser of very large capac- 
ity, say 1 mfd., would render the arrange- 
ment extremely insensitive. The author has 
found that it is quite possible to detect the 
difference in signal strength between the .001 
mfd. condenser and the .002 mfd. condenser, 
but there is really not very much differ- 
ence. In any case, a condenser of larger 
capacity than .002 mfd. should not be em- 
ployed. The value, or even need, of these 
fixed condensers constitutes the great un- 
known factor in the problem of effective 
reflex amplification, and anyone who is ex- 
perimenting with reflex amplification cir- 
cuits should bear this in mind. 


POSITION OF THE CRYSTAL 


Another point is in connection with the 
position of the crystal detector. This de- 
tector should be connected at the high fre- 
quency end of the coil Ly. It will usually 
be found that even in the case of a trans- 
former there is a “high potential” end and 
a “low potential” end, the latter being con- 
nected or tightly coupled to a portion of a 
circuit connected to ground, or to the bat- 
teries associated with a tube, these being 
taken to be at ground potential. Telephone 
receivers, or the primary of a transformer, 
should never be connected next to the high 
potential end of a coil. Nevertheless, if 
this is done and the crystal detector is con- 
nected at the low potential end, signals will 
still be received, but they will not be as 
strong as if the crystal, or grid in the case 
of a tube detector, is connected directly to 
the high potential end of the coil, and the 
transformer, or telephone receivers, con- | 
nected to the low potential end. When radio § 
frequency transformers are used, as in Fig. 
10, a reversal of leads to L, should be tried. 


In some cases, the above remarks will not @ 


apply, and no appreciable difference in signal 
strength will be noted, but in others, and 
especially in those cases where the detector 
is connected across a single coil in the plate 


circuit (the high potential end of the coil & 


in that case being the one nearest the plate), § 
it is most important to connect one side of 
the detector directly to the high potential 
end of the inductance. 

It is proposed now to discuss the more 
common forms of reflex circuits. 

A description has been given of a circuit 
in which a reflex effect was obtained and 
in which loose coupling was used between 
the aerial and the grid circuit to the tube, 
and a transformer to feed the amplified radio 
frequency currents into a detector circuit. 
This transformer was shown aperiodic in 
Fig. 10, but more usually such a transformer 
is tuned. Sometimes the primary is tuned 
and sometimes the secondary, and sometimes 
both windings are tuned. 

As regards which arrangement gives best 
results, the following remarks may prove 
of interest. 

The transformer itself may consist of two 
inductances variably coupled, but more usu- 
ally ready made transformers are supplied 
which will cover a given range with, say, 
a .0003 mfd. variable condenser. If of 
the variable type, greater selectivity will 
be obtained by tuning both the primary and 
secondary. When using a fixed transformer, 
however, there is no special point in tuning 
both windings; only one winding may be 
tuned, and as regards sensitiveness and 
selectivity, there is, generally speaking, no 
difference which of the two windings is the 
one to be shunted by variable condenser. | 
The question of stability, however, is one 
which arises, although the matter is not one 
which has received proper consideration in 
the past. If the plate coil, i.¢., the primary 
of the transformer, is tuned by means of a 
variable condenser, the tendency of the tube 
to oscillate at radio frequency is much more 
pronounced. The coupling between the 
tuned plate circuit, and the tuned grid cir- 
cuit is accomplished through the inter-elec- 
trode capacity, the grid and plate forming 
what is substantially a small condenser.- If 
the secondary winding is tuned and the pri- 
mary is left aperiodic, the tendency to oscil- 
late will not be so great. 

In the case of Fig. 11, this is partly due 
to the fact that the distance between the 
co‘ls L, and L, makes L, act more like an 
aperiodic coil, and partly because the oscilla- 
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os the Philco C. er. 


Philco Single Charger for all ‘‘B’’ batteries 
one Ube “A” batteries. Noiseless, Pri: 


Philco Double Charger for all ‘‘B’’ batteries 
—- “‘A”’ batteries. Noiseless. Price— 
15. 


Charger prices include plugs and receptacles. 


Philco Pressed-Glass Case 
“A” Batteries 
Spray-proof. Stay dry and clean always. 

Built-in Charge Indicators. 
Type UDS386 for storage battery tubes 
—316.00 


Type UD44,“‘a dry cell replacement”’ 
enabling you to get_better results out 
of dry cell tubes. Occupies less space 
than three dry cells and may be installed 
permanently in the radio cabinet. Price 
—$8.00 


a 


Philco Mahoganized-Case 
“A” Batteries 

Types RAR and RW fer storage 
battery tubes. In beautiful Adam- 
brown mahogany-finish cases har- 
monizing with your radio cabinet. 
Price—$14.50 up. 

Philco Charge Tester—perma- 
nently mounted in filler cap—avoids 
fussing with a hydrometer—$1.00 
extra. 


oD 


Philco “B” Batteries on Charge 


To connect the batteries to your set, throw over 
switches on Charging Panel (1) and puil out plug 
Simple as 


ce— 


Philco Type DX “‘B" Battery with de luxe 
mahogany-Anis 
—$20. 

Type DXO, without cover—$16.50 


**B’’ Charging Panel, factory-wired and ready 
for use—$2.75 


ih case with cover (48 volts). Price 


Built-in Charge 
Indicator 
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Balls float when the battery ts 


room 


without changing a wire ! 


You need storage “B” batteries be- 
cause clear and distant radio reception 
depends on steady, non-drooping voltage 
and strong, hum-free current. 

Philco has made the use of “B” storage 
batteries more convenient than the fre- 
quent renewal of dry cells—and far more 
economical, too. 

To Recharge—just throw the Charg- 
ing Panel switches and insert the plug 
in the Philco NOISELESS Charger. Cost 
—five to ten cents. 

You don’t move the batteries nor dis- 
connect a wire. You avoid all danger of 
getting positive and negative mixed and 
burning out tubes. 

Clean, Dry and Beautiful. The tightly 
sealed glass cells are assembled in Adam- 
brown mahogany-finish cases, harmoniz- 


ing with radio cabinets and furniture. 

Built-in Charge Indicator. Tells you 
at a glance how much charge is in the 
battery at any time. Dces away with 
the old-fashioned hydrometer. 


Drynamic—Fresh. Philco Radio Bat- 
teries are shipped to your dealers Dry- 
namic—CHARGED but absolutely DRY. 
He carries them in stock just as Victrola 
Records or tubes. There’s no deterior- 
ation because the life of a Philco Radio 
Battery does not start until you or your 
dealer pours in the electrolyte. This in- 
sures your getting a fresh, new, power- 
packed battery. 

You can buy Philco “B” Batteries and 
Chargers—also Philco“A” Batteriesof sim- 
ilar convenience—at your nearest Philco 
Service Station, Radio or Music Dealer. 


Philadelphia Storage Battery Company, Philadelphia 


DRYNAMIC RADIO 
BATTERIES 


028. UE war OFF 


JOBBERS and DEALERS—Phitco,has brought 


of the cellar and put them in the living room. Our new Radio 
Manual tells how. Fill out coupon below and we will mai 


you a copy. 


NN instante aon ae cahann wane 
BtB80 . ccccccccccccceccce cocesce 
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charged, and sink as the bat 
tery becomes discharged. 


‘Recharge m your living 
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ADIOis revolutionized by this new 
receiver! A four-tube set whose 
loudspeaker range is almost unlimited. 
Exquisite, natural tone. Extreme sen- 
sitiveness and selectivity. And the sim- 
plest ever to operate—single dial control. 


Built as only Paragon sets have been 
built in the past. But basically new, 
employing the new non-radiating Para- 
dyne Circuit. And one third the price 
you would expect to pay. 


The new Paragon line includes also 
a new three tube and a new two tube 
receiver that are exceptionally sensi- 
tive, selective, and fine-toned. 


Ask your radio dealer to show you 
these new receivers. 


ey, 


New Paragon Four, $65 


Probably the greatest value in radio today. New 
typesingledialcontrol. May be used as a3-or4-tube 
set. Handsome mahogany cabinet, 21 inches long. 


New Paragon Three, 
$48.50 


— loudspeaker 
cone volume over 
long distance range. 
Three tubes. New ¢y 
single dial control 
mahogany cabinet. 


New Paragon Two, 
$27.50 


Two tubes. Excellent tone and 
volume on loudspeaker from 
stations within moderate rae 
dius. New ssngle dsol control. 


DEALERS: Write for attractive new Dealer Prop- 


Osition and add of t agon Distributor 


ADAMS MORGAN COMPANY, Inc. 
18 Alvin Ave., Upper Montclair, N. J. 


PARAGON 


Look for the 


tory circuit has now got the heavy damping 
effect of the crystal detector and the primary 
T, of the step-up transformer T; T,. It is 
known, for example, that a tube without any 
intentional regeneration tends to oscillate 
quite readily when both the grid and plate 
circuits are tuned, but when the plate cir- 
cuit contains an inductance which is not 
tuned, or approximately tuned to the same 
wave-length.as the grid circuit, the tendency 
to oscillate is no longer present. If you 
add to this fact the presence of a crystal 
detector which may have a resistance as 
low as 2,000 ohms, or in many cases, very 
much less, the tendency to oscillate is still 
further reduced. 

The connections to the primary L, in Fig. 
11 are rather important irom the point of 
view of a tendency of the tube to osc.llate. 
When the coil L; is fairly closely coupled 
to L,, as it is when transformers of fixed 
coupling are used, it will be found that 
making the connections to L, in a certain 
direction will result in the tube V: having 
a much greater tendency to oscillate if the 
connections to L, are reversed. When a 
fixed or tight coupling of this kind is 
employed, the coil L, does not act as an 
aperiodic coil, but partakes of the properties 
of the tuned circuit L, C,, and capacity 
regeneration takes place through the inter- 
electrode capacities. If, now, we reverse the 
connections to the coil L;, the tendency for 
regeneration to take place will be greatly 
lessened and the circuit will be much more 
stable. It is, therefore, advantageous, when 
using a circuit of the Fig. 11 type, to be 
able to reverse the connections to the coil 
L,. Sometimes it will be found that louder 
results are obtained with the coil connected 
a certain way around because of the unin- 
tentional capacity feed-back strengthening the 
signals; but on the other hand, this unin- 
tentional feed-back effect may be sufficiently 
strong to produce self-oscillation, in which 
case the coil L, should have its connections 
reversed. As a matter of fact, the chances 
of self-oscillation are remote when using a 
crystal detector shunted across L, C;,. 

It is important to note here that adjust- 
ing the crystal detector will vary the damp- 
ing of the circuit L, C,, and so vary the 
degree of unintentional feed-back introduced 
into the circuits L, C, and L, C,. It may 
thus happen that a light contact on the crys- 
tal detector, although unsuitable from the 
point of view of actual rectification, will 
result in less damping on the circuit L, C; 
and so cause an increase in signal strength. 

Another point to notice is that, the detec- 
tor having a different impedance at different 
adjustments will alter the tuning of the cir- 
cuit L, C,, principally by altering the unin- 
tentional feed-back introduced into the circuit 
L, C;. Any variation of feed-back, whether 
intentional or otherwise, should always be 
accompanied by retuning of associated cir- 
cuits, and, consequently, it is desirable, when 
operating the Fig. 11 circuit, to retune the 
condensers C; C, and C, after adjusting the 
crystal detector. 

It will be noticed that a condenser C, is 
shown in dotted lines across the primary of 
the step-up audio frequency transformer T, 
T.. The writer’s experience indicates that 
this condenser may always be left out with- 
out any loss in signal strength, owing to 
the self-capacity of the primary T,. If a 
condenser is used, its value should not 
exceed .002 mfd. 

As regards the connections to the primary 
and secondary, it is desirable that the left- 


hand side of T, should be the outside sec- ~ 


ondary terminal, and the right-hand side the 
inside secondary terminal. As regards the 
primary, the connections are not so impor- 
tant as the experimenter will usually care to 
try reversing the connections. If a rule is 
desired, it might be suggested that the right- 
hand side of T: should be the outside pri- 
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mary terminal, while the left-hand side, 
which is connected to one side of the crystal 
detector D, is the inside primary. 

As regards the fixed condenser C, across 
the secondary T., the value of this condenser 
may be quite low, say .0003 mfd., and in 
any case should not be greater than .002 
mfid. Even when a .002 mfd. condenser is 
used, there is a certain reduction in the low 
frequency potentials established across the 
secondary winding T., and for general pur- 
poses the writer would recommend a con- 
denser of .001 mfd. A-grid battery could 
be inserted in the point X in the Fig. 11 
circu:t for the purpose of giving the grid a 
negative bias. 

A few additional connections may be tried 
by the experimenter. It is usually desirable, 
in all cases, where a loose coupled input 
radio frequency transformer is used, stich as 
Li L,, to connect the negative terminal of 
the battery to the ground. 

Another arrangement worth trying when a 
transformer L, Ly, is used in the output 
circuit of the tube, is to connect one side 
of the primary -T,-to the negative terminal 
of the filament battery; adhering to the note 
regarding the ins:de and outside terminals of 
primary and secondary, the right-hand side of 
T, may be connected to the negative termi- 
nal of the -battery B:. 

SIGNALS WITH THE CRYSTAL OFF 

Many experimenters will have found that 
when the catswhisker, or upper crystal, is 
removed from the lower crystal, signals very 
frequently come in qu‘te well, and this may 
prompt some to imagine that reflex amplifi- 
cation is not effective. What really is hap- 
pening, of course, is that the tube is acting 
purely and simply as a detector. It is, in 
fact, almost impossible to prevent a tube 
acting as a detector, whatever the conditions 
may be under which it is operating. 

In Fig. 11 the telephones T are included 
directly ‘in the plate circuit of the tube, and 
consequently, if there is any rectification, 
signals will be heard in the _ telephones. 
There will, however, be no reflex amplifi- 
cation effect whatsoever, the secondary T, in 
the grid circuit having no effect on the 
operation of the circuit. As a matter of 
fact, it is rather a good test to see whether 
signals may be heard with the crystal off 
in order to ensure that the tube is func- 
tioning properly as an audio frequency am- 
plifier. If good signals are heard in the 
telephones it is an indication that the tube 
V; is acting as a detector, and. will conse- 
quently probably distort the audio frequency 
currents which are fed into its grid circuit 
by means of the transformer T, T.. The 
rectification effect may be eliminated, or 
practically eliminated, by giving the plate a 
suitably high plate voltage and giving the 
grid a negative potential to bring the oper- 
ating point about the half-way point along 
the characteristic curve. Under these con- 
ditions signals will not be received in the 
telephones T when the crystal D is raised, 
or if there are signals, they will be very 
weak. If, however, no grid battery is con- 
nected in the grid circuits, signals will usu- 
ally be stronger, indicating that distortion 
will occur on the audio frequency side. 

Sometimes the signals obtained by raising 
the contact from the crystal in reflex cir- 
cuits are as loud, or sometimes even louder, 
than when the crystal is employed, and this 
is a sure indication that something is wrong 
with the circuit. One of the probabilities 
is that an inferior crystal detector is em- 
ployed. 

In the Fig. 11 circuit, the raising of. the 
crystal by relieving the circuit L, C, of a 
considerable amount of damping, may result 
in more capacity feed-back in the tube, and 
this feed-back will strengthen the oscillations 
in the circuit L, C,. The result is that the 
tube V: is now acting as a detector with 
feed-back, and the results may be quite good 
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THIRTY years’ experience in the manufacture 
of dry batteries has enabled us within the 
past two years to steadily and greatly improve 
dry “B” Battery quality. Eveready ‘“B” 
Batteries are now from two to three times 
better than ever before. 

Eveready “B” Batteries will long outlast 
any others, and are the most economical and 
dependable source of plate current. “These 
are strong statements, but they have been 
proved by tests in our own and in independent 
laboratories. Check them for yourself on 
your own radio set. Get Eveready “B” 
Batteries. 

There is an Eveready Radio Battery for 
every radio use. 


Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Inc, 


Headquarters for Radio Battery Information 


New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ontario 


EVEREADY 


Radio Batteries 


—they last longer 


1196 


When You 
Want What 


is Best for 
Your Set! 


Correct design, precise work- 
manship and the right mate- 
rials have caused the leading 
makers of high-class radio sets 
to adopt Yaxley made radio 
parts as standard for excel- 
lence. 


poo, Ax ALI, 


Are designed with a fine technical un- 
derstanding of the part they play in 
radio receiving, and they are made with 
a keen sense of responsibility to the 
radio public which underlies their 
guarantee of satisfaction in service. 


Radio Jacks 


The following features, many of them 

exclusively Yaxley, recommend these 

Jacks: One nut mounting. Springs gen- 

uine phosphor bronze. Pure silver self- 

cleaning contact rivets. Firm contact 

3 low Pressure assem- 

bly, assuring permanent alignment. 

inals tinned for soldering. 

Mount in 7-16” panel hole without ad- 
justing collars. . 


Rheostat 


Resistance coilis 
stationary and the 


contact spring, 
casried on a heavy 
rotor arm, rides 
noiselessly on the 
flat side of the wind- 
ing withoutproduc- 
ing microphonic 
disturbances in the 
tubes. A large num- 
ber of turns of high resistance wire as- 
sures sharp tuning without the use of 
Vernier attachments. One nut mount- 
ing, can be turned to any positioz to suit 
wiring layout. 


Midget Battery 
Switch 
Very compact. One 
nut mounting in single 
panel hole. Hard rolled 
phosphor bronze 
springs. Pure silver contacts. 
from metal frame. 


If your dealer can’t supply you address 


Yaxley Mfg.Co. 


Manufacturers of Jacks, Jack Switches, Rheo- 

stats, Potentiometers, Inductance Switches, 

Dials and Knobs, Plugs, Battery Switches and 
Other Radio Parts. 


Dept. N, 217 No. Desplaines St., Chicago, Tl 


compared to the normal arrangement of Fig. 
11 with the contact on the crystal, the feed- 
back effect being probably very small. This 
brings us to the question of how we may 
improve the signal strength of a circuit of 
the Fig. 11 type by means of feed-back. 


ADDING REGENERATION TO A REFLEX 
RECEIVER 


The desire for obtaining the maximum out- 
put from a minimum number of tubes will 
prompt every experimenter to try to obtain 
better results by the application of feed-back 
to his reflex receiver. The application of 
feed-back to a reflex receiver introduces in- 
numerable problems which require solution 
and the application of feed-back is usually 
accompanied by the setting up of loud buzz- 
ing noises of audible frequency which are 
extremely unpleasant to the operator of the 
set. Ordinary feed-back may cause self- 
oscillation of an ordinary receiver, but this 
generally troubles the receiving operator very 
Little; on the other hand, those who have 
sets in the neighborhood have very good 
cause to complain owing to the heterodyning 
of the radiated oscillations with the incom- 
ing signals. The average user of a reflex 
circuit, however, finds that on tightening 
the reaction, his own set produces an ex- 
tremely unpleasant noise, and he consequently 
has to make an immediate adjustment to 
prevent it. He is, therefore, generally far 
less troublesome to his neighbors than he 
who employs an ordinary straight circuit. 

Fig. 12 shows a regenerative reflex c:rcuit 
which only differs from Fig. 11 in that a 
tickler coil L; is coupled to the inductance 
L,. The coil L; is connected in series with 
the primary L, of the transformer L, Ly 
The warning that should be given here is 
that if the tickler coil L,; is made of a cer- 
tain size, the natural wave-length of the 
plate circuit, due to the inductances L, and 
L, in series and the capacity between fila- 
ment and plate and the self capacity of 
the two coils, is near to the wave-length 
being received, and the valve will oscillate 
too readily. It is, therefore, desirable that 
the coil L; should be kept as small as pos- 
sible, and since a separate aerial circuit is 
employed, a small tickler coil is all that 
should be necessary owing to the natural 
damping of the circuit L, C,. The tickler 
coil L,; should, of course, be connected the 
right way. 

The circuit is not recommended as a par- 
ticularly good one to start with, but most 
of the troubles experienced with reflex cir- 
cuits are absent in a simple arrangement 
such as shown in Fig. 11 and Fig. 12. 

Fig. 11, particularly, is calculated to avoid 
any tendency towards the audio frequency 
buzzing which is so prevalent in reflex cir- 
cuits generally. In Fig. 11 we are more 
likely to get the buzzing because regenera- 
tion is employed, and it will usually be 
found that as the regeneration is increased, 
a certain point is reached when buzzing takes 
place. This buzzing is due to audio fre- 
quency regeneration, amplified audio fre- 
quency currents produced in the output cir- 
cuit of the tube being conveyed back to the 
input side, the degree of audio frequency 
regeneration being sufficiently great to cause 
audio frequency oscillation. If the audio fre- 
quency reaction is not sufficiently great to 
produce audio frequency oscillation, a big 
build up of signal strength is often obtained, 
but nearly always at the sacrifice of purity 
of reproduction. 

All reflex circuits tend to oscillate, what- 
ever precautions may be taken. The reason 
is that although no audio frequency re- 
generation is produced through the audio 
frequency output currents of the tube being 
directly coupled to the input circuit of the 
tube, there is, in between, a stage of radio 
freauency amplification. the radio frequency 
oscillations being modulated by the audio 
frequency input currents. 


Radio News for January, 1925 


Don’t Miss 
a Program 
Geta 

at 


Sometime, haven’t you wanted to hear a 
certain radio program . . . but could not 
because your storage battery was down? 

Don’t let it happen again. Add a 
Valley Battery Charger to your radio set 
and you can always be ready to listen in 
With the Valley Charger you can com 
‘end recharge any radio battery at 

ome overn:ght. 
ll-arnpere chargin t 
No liquide. } No bu eapine 


The Vailey Battery ell recharges 
2-volt peanut tube cells, 6-volt A bat- 
teries,and from one to four 24-volt B 
batteries. Takes about a dime’s worth 
of current for a full charge. 

Plugs into the ordinary light socket 
like a fan or other household necessity, 
rorked goa pron Sense ys + It has a 
graine W100 engraved Bakelite panel 
which harmonizes with any radio set. 
Clear glass top shows the simple, pat- 
ented working parts at all times. 

At radio dealers everywhere. 


VALLEY ELECTRIC COMPANY 
3157 S. Kingshighway St. Louis, Mo. 


ou = “Up 


MICA CONDENSER 
Patent Pending 


insure high efficiency and the 
Build-Up feature enables the 
operator to obtain any definite 
capacity from .00025 to .006 
by simply adding extra plates 
of copper and mica to the 
Build-Up base. 

Each alternate copper and 
mica plate has a capacity of 
approximately .0002 Mfd. 

Build-Up Mica Condensers 
of the following capacities, 
each assembled complete in 


price... 


Extra envelope containing 20 copper and 
mica plates, or sufficient to build up a condenser 
from .00025 to .006, list price 25c. 

Table showing required number of plates 
needed for any capacity is furnished with each 
condenser. 


Ask your dealer — or order direct. 


CHAS. SCHINDLER 
1401 W.DelawareAve., Toledo,Ohio 


PATENTS 


id Trade-Marks, Copyrights and Patent Litigation 
rite for advice and instructions how to proceed ts, 
ete, Hand Book with oe of 100 ‘Mechanical 
Movements sent free on reques' 


ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 


Successor to Fre} G. Dieterich & Co. 
690A Ouray Bidg., Washington, D. C. 
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DULATION PLUS 
™ IN NEW 


3 A 
Stations logged on 
20 DX using loop aerial 


tion plus regeneration 
Re coe of the new Model 
L-2 Ultradyne Re 
eration as appli 
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Washington, D. C. 
New York, 'N. *-. 
‘ philadelphia, Pa. 
Pittsburgh, Pa. 
Zion, Ill. 
Providence, R. 1 
Buffalo, N bE 
AS Elgin, J. 
WRAM Newark, ae 
WABM Saginaw, Mich. 
WNAC Boston, Mae 1 
WEAN Providence, R. 4+ 
WLW Cincinnati. Oo. 
KSD St. Louis, Mo. 
ww Detroit, Mich. 
: Des Moines. 43 
WTrAM Cleveland. 0. 
Troy, N. *- 
wae Jefferson City, Mo. 


MODEL 1-2 


ugust 25th on Loud Speaker 


NERATION 
16 ULTRADYNE 


at Covington, Ky. 


Atlanta, Ga. 
Memphis, Tenn. 
Davenport, 1a. 
Ft. Worth, Tex. 
New York, N. Y. 
Omaha, Nebr. 
Dallas, Tex. 
Cincinnatl, 
Hastings, Nebr. 
St. Louis, Mo. 
Charlotte, N. Cc 
Milford, Kens 
Shreveport, 1a. 
Oakland, Calif. D 
Grand Forks, N. D. 
KFI Los Angeles, Calif. 
WDAF Kansas City, Mo. m 
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MODEL L.-2 


This application of regeneration 
is the most recent development 
of R. E. Lacault, E.E.,A.M.LR.E. 
since his perfection of the “Mod- 
ulation System” used exclusively 
in the Ultradyne and which has 
so revolutionized all conception 


of selectivity, sensitivity, vol- 
ume and range. 


This Model L-2 Ultradyne, with- 
out a doubt, represents the peak 


of present day super-radio engi- 
neering skill. 


Ultradyne Kit 


one low loss oscillator coil, one spe- 


cial low loss coupler, one type ‘‘A”’ 
Ultraformer, three type ‘“B’’ Ultra- 
formers, four hed grid d rs. 


The Ultraformers are new improved 
long waye frequency transformers, es- 
pecially "designed by R. E. Lacault, 
Consulting Engineer of this Company 
and inventor of the Ultradyne. 

To protect the public, Mr. Lacault’s 
personal monogram seal (R.E.L.) is 
placed on all genuine Ultraformers. 
Ultraformers are guaranteed so long 
as this seal remains unbroken, 


$3000 


Send for the 32 page illustrated 
book giving latest authentic in- 
formation on drilling, wiring, as- 
sembling and tuning the Model 
L-2 Ultradyne Receiver. 


PHENIX RADIO CORPORATION 


3-7 Beekman Street, 


New York City 


CCURATUNE 


MICROMETER CONTROLS 


for close tuning 


NO BACK LASH 


No ordinary standards of tuning 
efficiency can be applied to the new 


improved Accuratune Micrometer 
Control. 
Special construction of this new 


model offers these superior advan- 
tages. 


1. Beautiful silvered etched metal 
disks, making a pleasing contrast 
between bakelite panel and dial, 
with finer graduations for finer 
tuning. 


2. Eliminates all back lash—Gears 
and gear operation designed upon 
scientific engineering principles, 
producing quiet operation, elimin- 
ating all lost motion and back lash. 
The greatest advance in tuning de- 
vices. Increases the tuning effi- 
ciency over that of any known tun- 
ing device. 

3. Flush Panel Mounting—Take 
all standard condenser shaft lengths 
and fit flush with panel. Elimin- 
ates the necessity of cutting off 
shafts before mounting dial. Ac- 
curatune Micrometer Controls fit 
all standard shafts and mount to 
always operate parallel with panel. 
4. Geared 80-1 Ratio—Permits in- 
finitely close tuning with perfect 


ease. A practical ratio—not too 
low or too high. 
Accuratune Micrometer Controls 


log station after station you never 
tuned in before. Indispensable on 
all Super-Heterodynes. Price 
$3.50. At your dealers, otherwise 
send purchase price and you will 
be supplied postpaid. 


ACCURATUNE 


MICROMETER CONTROLS 
The MYDAR RADIO CO. 
9-F Campbell Street Newark, N. J. 


Canadian Representative: Radio Ltd., Montreal 


We may consider this matter best by con- 
sidering that the tube in Fig. 12 was oscil- 
lating and producing radio frequency oscilla- 
tions of a frequency determined by the 


values in the circuit L, C,. If, when the 
tube is oscillating we feed audio frequency 
currents into the grid circuit by means ot 
the transformer T, T., we will vary the 
grid potential at audio frequency, and these 
variations of grid potential are liable to 
vary the amplitude of the radio frequency 
oscillations generated by the tube. This, in 
fact, is a common method of modulating the 
radio frequency oscillations of a tube for 
telephony transmission; but certain condi- 
tions are necessary. The modulation effect 
is not present if the characteristic curve 
of the tube is absolutely straight, and only 
a small portion of its straight part is used. 
In this case the radio frequency currents 
are amplified by the tube without any dis- 


C|_D 


Fi Yate Current 


£ Grid Volts 


- 


Characteristic curve of a tube ad- 


Fig. 13. 
justed for reflex amplification. 


tortion or rectification, assuming, of course, 
that a negative potential is applied to the 
grid to prevent the establishment of grid 
current. If, however, the representative point 
on the characteristic curve, 1.¢., the point rep- 
resenting general conditions at any given mo- 
ment, moves along a curved portion of the 
characteristic curve, modulation will occur. 
For example, if the whole of the charac- 
teristic curve is being traversed up and down 
due to the oscillating of a tube, and we 
apply a positive potential to the grid, it 
will be fairly obvious that the tops of the 
high frequency current half-cycles will be 
cli ipped and distorted. Owing to the tube 
becoming saturated, the positive half-cycles 
will not be fully developed because the base 
line potential for the radio frequency oscil- 
lations has been raised by the application 
of a positive potential to the grid. If a 
negative potential is applied a similar effect 
may be obtained at the bottom bend of the 
plate current characteristic curve. 

Fig. 13 shows a characteristic curve of a 
tube adjusted correctly for reflex amplifica- 
tion. It will be seen that the plate current 
curve, A B C D, lies to the left of the 
ordinate passing through zero grid volts; 
this means that no grid currents will be 
established. A complete cycle of oscillating 
current is shown varying the grid potential 
above and below an average value which 
results in the middle point of the plate 
current curve being emp! ‘oyed. If an audio 
frequency potential is now applied to the 
grid, either in a positive or negative direc- 


TAN 


Fig. 14. Graphic representation of the separ- 
ated radio and audio (B) frequency currents 
generated by the tube and transformer 
respectively. 
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E-7 TOON 


RADIO DIALS 


Assist the Ear 
to Guide the Hand 


Smooth, easy move- 
ment. No cogs, gear 
back lash or lost mo- 
tion. Easily _in- 
stalled. Take off old 
dials—slip on E-Z- 
TOON—tighten set 
“screw. No holes to 
drill, no complicated 
adjustments. 


3” Dials....$2.00 
4” Dials....$2.25 


E-Z-TOON dials are two dials in one. 


The 
ratio of the outer dial to the inner dial is 50 


to 1, The larger dial is for coarse tuning and 
the smaller dial for fine tuning. Get the sta- 
tions with the outer large dial and tune 
them fine with the smaller dial. E-Z-TOON 
Radio Dials easily bring in those tantalizing 
stations that you fish fer. so hard. 


Ask your dealer or write us for illustrated 
folder. 


E-Z-TOON RADIO CO. 


3234 W. Washington St., Indianapolis, Ind. 
eae ato samen e 
— ——— 


$350 [EMco 


AUDIO TRANSFORMER 


Gives you Clarity—Vol- 
ume and freedom from 
distortion. Extremely well 
made. 


Sent postpaid upon receipt of purchase price. 


LEE ELECTRIC & MFG. CO. 


220 Eighth St., San Francisco, Cal. 


Dealers—Jobbers 
Write for good 
Proposition. 


i Man /Are YOU 


100% Alive/ 


What kind of a man are you? 


Are you & 
strong, healthy, vigorous, clean-blooded, 
clear-brained specimen, overflowing with 
manly pep and vitality? Or are you s 
weak, complaining mistit—an apology for 
real man—affil with Catarrh, Constipa- 
tion, Indigestion, crippled with Rheuma- 
tism, Rupture, Weak Spine, Flat Chest, 
Round a Shoulders, Flat Feet—wretched with 
Ner Vital Depletion 
and the results of Youthful Folly and 
Excesses ? 

No matter what your condition is or what 
caused it, you can banish your ailments and 
mi Flagaine Pewers and Manhood 
TRONGFORTISM — The Moders 
Science of Health Promotion. | guarantee it 

Mention the ailments on which you want 
special confitential information, and send 
with 10¢ to help pay postage, etc., my 

a ion and Conservation of 

Health, Strength and Mental Energy.’’ It’s 
» man-builder and life-saver. Send for it 
Right Now—TODAY. 


LIONEL STRONGFORT 


Physical and Health Specialist 
Newark, New Jersey 


STRONGFORT 
The Perte.t Man Dept. 1689 
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| {are wound with Special wir 
_ A good loop antenna must fulfill two require- phosphor bronze strands provide the tensile 
¥ ments; it must be electrically efficient, and it strength that makes Belden Loop Wire non- 
: must be mechanically satisfactory. To combine stretching and non-sagging. Ideal for collap- 
4 both requirements is difficult unless a special sible loops. 
; wire, made especially for loops, is used. When you build a loop, make one that will 
| Belden Loop Wire is made of sixty exceed- give maximum signal strength and still keep 
ingly fine strands of copper wire twisted with snug and tight, after long usage. For special 
five strands of phosphor bronze wire, enclosed work, use Belden Litz Wire. Our new book- 
in an insulating covering. The sixty copper _let,““Helpful Hints for Radio Fans,” has a lot 
strands afford a low resistance circuit for the of good ideas that will help you. Send for it. 
radio-frequency oscillations of the loop; the It’s free. Use the har.dy coupon. 
OTHER BELDEN RADIO PRODUCTS 
Ask your dealer to show you Belden hook-up wire, enameled aerial wire, ter- 


cartons. Build Belden Quality into your radio set. 
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minals, battery cords, and a dozen other Belden items, sold in distinctive Belden 
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' a Belden Manufacturing Company * 
2314 S. Western Ave., Chicago, Ill. 
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Free Booklet! 


Belden Line of <i 
Radio Products, 5 


RELIABLE 


MICRO AIR 


CONDENSER 


Does In a Few Seconds What You 
Couldn’t Do Before in Hours 


Have you ever been driven to the point of dis- 
traction trying to neutralize precisely? One 
minute you think you have it and the next you 
haven't. Finally you give up 

or let it go at that. Now, any- 

one can neutralize if they use 

the Reliable Micro Air Con- 

denser. Simply follow the in- 

structions shown above. Note 

that this device locks the neu- 

tralized position into place, as 

securely as the lock on a safe. 

hen you sit back and listen to 

radio entertainment in comfort. 

No interruptions for adjust- 

ments. No annoying disturb- 

ances. If you want this extra 

refinement in your set ask your 

dealer for the Reliable Con- 

denser. Or write direct to us 

if he cannot supply you. This 

condenser, mounted on base, 


formerly cost 
si60, Now “re @QC 
Do You Want To Get 
Stations On the Dial 
You Never Had Before ? 


Get all the fun and novelty out of your set. More 
variety of programs. You will be surprised to 
notice the increased range of stations at your com- 
mand with 
RELIABLE TUNED RADIO 
FREQUENCY TRANSFORMERS 


in your hook-up Less balancing of set necessary 
because each primary winding is absolutely like 
that of the other Reliable Transformer; each sec- 
ondary uniform. nat makes all the difference in 
the world. Windings on highest grade Spaulding 
Duresto Bakelite. Sold in sets of three. Per 
set, $6.00. 

Ask about other time saving, annoyance eliminating, 

and economical Reliable devices. 


THE RELIABLE PARTS MFG. CO. 
2819 Prospect Ave. CLEVELAND, O. 


tion, radio frequency currents will travel 
beyond the bends, and the radio frequency 
currents will consequently be modulated. 

This is probably best explained by Fig. 14. 
The top line A shows the radio frequency 
currents generated by the tube, and the line 
B shows an audio frequency alternating cur- 
rent which is applied to the grid. 

Fig. 15 shows, on the top line C, the 
sort of modulated radio frequency currents 
produced by the tube as a result of the 
alternating potentials on the grid. These 
radio frequency currents generated by the 
tube are rectified by the crystal detector in 
Fig. 12, or by any other detector used in 
a reflex amplification circuit, because the 
remarks made here apply equally to all re- 
flex amplification receivers. The radio fre- 
quency currents shown in line C of Fig. 15 


Fig. 15. Radio frequency, rectified and uni- 
directional currents shown graphically. 


are rectified and produce uni-directional cur- 
rents as shown in line D, and these pro- 
duce an average current in the form of 
uni-directional pulses which pass through the 
primary of the transformer T, T, in Fig. 12. 
The transformer converts these uni-direc- 
tional impulses to alternating currents of 
the kind illustrated in line E, Fig. 16. 
These currents are now fed into the grid 
circuit and reinforce those which we have 
already assumed are already being intros 
duced into the grid circuit by T:. 

We thus have a chain of audio frequency 
feed-back which, while quite different from 
the ordinary kind of chain of audio fre- 
quency feed-back, yet possesses the same 
properties of enabling audio frequency oscil- 
lation to take place. The audio frequency 
currents are, in fact, carried by the radio 
frequency currents generated by the tube, 
and only appear again after rectification by 
the crystal detector D. 

When considering the generating action 
of an oscillating tube, we always presume 
that something has set up a momentary os- 
cillation which is rapidly built up and main- 
tained by the tube. So, in the same way, we 


Fig. 16. Graphic representation of the alter- 
nating currents produced by the transformer. 


may assume, in a circuit of the Fig. 12 
kind, that there is some momentary audio 
frequency potential applied to the grid of 
the oscillating tube. This will modulate the 
radio frequency currents generated by the 
tube; these radio frequency currents are rec- 
tified by the crystal detector, and the orig- 
inal impulse is reproduced again on a larger 
scale which reinforces it and a process of 
audio frequency oscillation is set up. 

This presumes that the tube V has oscil- 
lated, and it will always be found that the 
effect of audio frequency buzzing is always 
more likely to occur when the tube is on 
the verge, or is actually oscillating, due to 
using too tight a feed-back coupling. The 
same effect, however, may be started even, 
though the feed-back is not sufficiently tight 
to produce self-oscillation. In this case the 
incoming currents of the carrier wave arc 
modulated by the audio frequency currents 
in the grid circuit. When the carrier wave 
is very strong this effect may be obtained 
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Prices Smashed! 
Quality Not Sacrificed 

Here is real battery 
quality, guaranteed to you, at 
prices that will astound the en- 
tire battery-buying public. Order 
direct from factory. Put the Dealer's 
Profit in your own pocket. You actually save 
much more than half, and so that you can be 
corivinced of true quality and performance, we 


ivi ~ 

sve® Written Two-Year Guarantee 
Hereis your protection! Noneed totakeachance, 
Ourbatteryis right—and the price is the lowest 
evermade. Convince yourself. Read the prices! 
Special 2-Volt Radio Storage Battery, $3.75 
Special 4 Voit Radio Storage Battery, 6.00 
6-Volt, SO Amp. Radio Storage Battery, 2 
6-Voit, 80 Amo. Radio mts od ws 
6-Volt, 100 Amp. Radio Sto Battery, 9. 
6-Volt, 120 Amo. Radio S covers oBattery.41 50 
6-Voit, 140 Amp. Radio Storage Battery,13.00 

We ask for no deposit. Simply send name 
and address and style wanted. Battery will 
be shipped the day we receive your order 
Express C. O. D., subject to your 
examination on arrival. Our 
guarantee accompanies 
each battery. Weallow5% 
discount for cash in full 
with order. You cannot 
lose! Act quick. Send your 
order today—NOW. 


Arrow Battery Co. 
1215 South Wabash Ave. 
Dept. 6 Chicago, Ill, 


TRANSFORMERS 


wi esti She: 
Buy one ne Now! 


Prices $3. 00 


= 


}MARLE ENGINEERING CO. 


ORANGE, NEW JERSEY | 


on alt 
Parts and Accessories 
Get this book NOW, before buying anything 


A=) 
Do 
nn 
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CGROVFO 


eRe tS SS 


\ DAYOLA 


CRYO) 


DAYCRAFT 


QREQES 


The DAY-FAN Line 


| There ts a DAY~FAN sei for every home 


The OEM-7 
four tubes, $98.00 


The DAYRADIA 
complete (except 
tubes) with A& B 
batteries and spe- 
cial silent, built-in 
recharging equip- 


ment . . $225.00 


The DAYOLA 


with B battery 
compart- 


ment. . $125.00 


The DAYCRAFT 
with built-in phono- 
raph loud speaker 
and B battery 
compart- 


ment . . $160.00 


The DAYTONIA 
complete (except 
tubes) with A&B 
batteries and spe- 
cial silent built-in 
recharging 


ment. . $285.00 


The OEM-11 
three tubes $90.00 


VERY set, regardless of price, 
has that important and distinct- 


ive DAY-FAN achievement. 


ALL DIAL SETTINGS THE SAME 
FOR EVERY SET, EVERYWHERE, 
ON EVERY ANTENNA 


You don't have to lof DAY-FAN 
sets. A complete list of all stations 
with corresponding, dial settings for 
the wave lenth is*Riven with each 
set. Simply turn the pointers to 
desired station—and listen in. 


There is a model for every taste and 
purse, and each one embodies the 
same remarkable qualities of tone, 
volume, selectivity, simplicity of 
operation and beauty which dis- 


tinguish the DAY-FAN OEM 


Receivers. 


Write for literature. 


She DAYTON FAN & MOTOR CO. 


Manufacturers of High-Grade Electrical 
Apparatus for more than 35 Years 


DAYTON, OHIO. 


1202 


Thorola demand out- 
paces distribution. If 
your dealer is not 
stocked, we ship any 
model direct upon 
receipt of price listed. 


THOROLA #4 ... $25 

THOROLA 6 
Phonograph Attach- 
RE cc vecene 15 


THOROLA 9 
Cabinet Loud Speaker $40 
THOROPHONE 
Powerplus Speaker . $45 


ear Mr. Martin: 


“ |. . 1 am anxious for you to have a good loud speaker 
so that the reproduction of the music will be at its best 
for you, so that you, as a music critic, will not be dis- 
gusted with radio music. Last week I got a Thorola from 
the Reichmann Company of Chicago and I am so struck 
with this speaker that I an writing this, my first letter 
of endorsement of a radio part.’’ 


(Signed) L. A. NIXON 
General Manager, THE RADIO DEALER 


R. MARTIN of the New York World is 

not the first music critic Thorola loud 
speaker has challenged in radio's behalf. Thorola 
raises radio beyond comparison with mere re- 
produced music. Thorola renders music itself, 
just as surely as instruments before the micro- 
phone. Artists pronounce Thorola “‘the pipe 
organ of loud speakers’’ for its matchless com- 
bination of purest tone and greatest volume, 
made possible only by exclusive betterments. 


The Thorola Controlled Mica Diaphragm em- 
bodies the most advanced acoustic principles 
ever applied toa radio reproducer. The Thorola 
Separix literally assorts vibrations, preserving 
the tonal blends and shades vital to real music. 
Thoritehorncompound, itself asupremeachieve- 
ment, ends “sound interference” by the horn. 
And theThorola Synchronizer perfectly balances 
Thorola in your set, just as every other circuit 
factor must be balanced for perfect reception. 


Expect new stations pure and strong, from 
superior Thorola amplifying efficiency. Bring 
in only the original music, speech or entertain- 
ment with Thorola acoustic improvements. 
Thorola is guaranteed to fulfill every claim, by 
America’s pioneer loud speaker manufacturer. 


REICHMANN CO., 1729-35 W. 74th St., Chicago 


THE SPEAKING LIKENESS 


Editor, Rapio News: 


Send for Catalogue 


18 Boylston St. 


RADIO SCHOOL 


MASSACHUSETTS RADIO 
and TELEGRAPH SCHOOL 


V wwomenommart &e0 


carry complete stocks of the 
most reputable radio apparatus. 


Boston Prompt deliveries. 


ANTENNA 
Sa TE ANER_ 


Operates by wind. 
Travels from end to end in 
rotary motion. 
Mfd. and sold by inventor. 
Price $1.00 Post Paid 


G. P. McINTIRE, 17 N. Crawford Ave., Chicago 


Big, complete stock. 


\ 


2 a EI» I CD 


Standard prices. And 


you’re sure it’s reliable if it comes from Andrae. 
Send for our catalog 


JULIUS ANDRAE & SONS CO. 
117 Mishigan St. 


Milwaukee, Wis. 


Insure your copy reaching you each month 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 


Subscribe to Radio News—$2.50 a year. 


R 
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and the introduction of feed-back, of course, 
increases the strength of the carrier wave. 

Another thing which starts the circuit 
buzzing is the actual incoming’ signal when 
receiving telephony. The modu'!ate| iiicom- 
ing signals are rectified by the detector and 
produce an audio frequency current which 
modulates the carrier wave and so perpetu- 
ates the audio frequency oscillation. 
_ Very often a tube may have the reac. 
tion so tight that an incoming strong signal 
will set the tube oscillating, and once the 
tube oscillates at radio frequency it is very 
liable to start oscillating at audio frequency, 
due to’ the effect which has just been de. 
scribed. 

(To be continued) 


_ Correspondence From 


: Readers 
i (Continued from page 1183) 


sion from reading Mr. Hipple’s article that 
the invention is free as air. On the con- 
trary, I aim to protect my interests. Kindly 
publish this. 
Toun E. Davis, 
105 Reade Street, 
New York, N. Y. 


THANK YOU 


Just a word of commendation and con- 
gratulation on your magazine. Without 
doubt, Rapio News has earned the first place 
among the numerous radio magazines. 

It is not only really worth while to the 
amateur, but invaluable to the dealer, on 
account of its up to the minute policy in 
radio and radio advertisements. 

FRANK McDOona bp, 
64 Caledonia Street, 
Stratford. Ontario, Canada. 


wow! 
Editor, Rapio News: 

I see by the papers that Radio has sup- 
plied the English language with several 
hundred new words, 

Can you give me the ones that are used 
when your neighbor’s oscillating receiver 
chimes in on the concert you are enjoying? 
Also I’m sure there are a great many new 
ones to be used when accidentially burning 
out a set of tubes and just where should 
the emphasis be placed on these words? 

This information it seems is very much 
needed by the radio fans, especially by me 

Sincerely yours, 
Dr. Geo. E. Horne, 
Stanton, Mich. 


WE SHOULD DISCHARGER 


Editor, Ravio News: 

In discussing the following question: “If 
the tube went out, would the lightning 
arrester?” on the bottom of page 794 of the 
November issue of Rapio News, kindly per- 
mit me to call your attention to some phases 
of the case which you no doubt have over- 
looked. 

No doubt the tube went out on short no- 
tice, soon after the grid leak, and as long 
as Radio set back and remained silent, when 
ordinarily a loud speaker, why shouldn’t the 
lightning arrester? ‘Possibly the tube knew 
filament to charger about being soft and 
blew out before she could switch on bake- 
lite. Of course, all we can do now is have 
Volt and Ammeter down at the Battery, and 
let Galena detector, but in the meantime she 
may phone Jack, or let Microphone, then 
wouldn’t Grid condenser? Then again, how 
are we to know if Coupler rotor, which 
would lead to further interference? There 
is ground to suspect this. 
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ircuit 
when 
ncom- 
r and 


“! Low losses 


reac. 
signal 


= and Amplification 
60 hand in hand 


HE energy that your antenna or loop 

receives is at best only a little. Every 
bit of this energy you can save is the same 
as amplification. No matter what the cir- 
cuit, you must have both low losses and 
amplification so that your loud-speaker can 
reproduce the distant stations loud and 


out clear. 
ACME A.2 


the p Pee Acme Apparatus insures low losses, and 
in amplification without distortion, for any 
: circuit. 
da. . 
To get low losses, just replace your pres- 
ent condenser with a new Acme “‘lowest 
loss” condenser, and to get amplification 
ed without distortion, use Acme Transform- 
er ff ACME R-2, 3, 4 : ; 
gi indie, Seeman Gaeta ers. Then you will get ten times the fun 
ng | tuning in distant stations. You will get 
everything on a loud-speaker so that a 
whole roomful of people can hear and you 
will be able to enjoy all year ‘round radio. 


Send 10 cents for 36-page book, ‘‘Am- 
plification without Distortion,” containing 
many diagrams and helpful hints on how to 
get the most out of Radio. 


Be <drwal ACME APPARATUS COMPANY 
ow Loss Condenser 
Dept. 72 Cambridge, Mass. 


| ACME ~for amplification 


TRIMM “PROFESSIONAL” 


Trimm ‘‘Professional’’ Headsets are the unanimous choice 
of those to whom radio means more than mere entertain- 
Dr. Donald B. MacMillan tested headphones for 
clearness, distinctness and sensitivity before leaving for 
the Arctic Regions. That he used, and recommends, the 
Trimm ‘‘Professional’’ Headset is sufficient proof that it 


ment. 


is the best available. 


Highest quality construction throughout. Bi-polar type. 
Magnets forged from tungsten steel. 


3000 Ohms. 


demonstrate them to you. 


TRIMM Ff 
Superior Reproducers }§ 
Headsets 
Professional - $7.50 
Dependable - $5.00 
Speakers 
Concert Model $25 
Home Speaker - $10 
Phonodapters 


GIANT Unit $10.00 
Little Wonder $4.50 


Lifetime guarantee of perfect satisfaction 
goes with all Trimm Reproducers. 


TRIM M 


RADIO MANUFACTE 


Member Radio Manufacturers’ Association 


aif ro 


Coils wound to full 


Have your dealer 


ING 
COMPANY, 

. Clinton St. 
CHICAGO 


U.S. Pe 


24 


_ some one 
MAS | S 3 Wholesale 
v . 

The Whittlesey System of Aerial Support consists of INT) (0 Radio 

Self-Supporting Fabricated Steel Masts Shipped in Sec- h 

tions, Mast-Head Pulley, Cable and Hoisting Reel—the xt door 4 

pe inter ’s “‘elevator.”” No Guys, Ladders or Platforms Pines os fo Equipment 

These masts are solid, stiff, rigid and beautiful. 50- > igays KDKA 

75 100-12 5 feet. Se a “Supporting Broadcasting Masts E i. 

erected anywhere, height, any strain required. The 

Whittlesey Reathienttnd Ga. iceconed. Ohio. Same Day rants 


Laresr WHOLESALE 
CATALOG 


TODA send name 
AY for big 
catalog 


latest radio sens * wed 
Live dealers and agents wanted. 
STANDARD RADIO CO., 108 East 13th, Kansas City, Mo. 


HUDSON-ROSS 


Wholesale radio only. 


One of the first and still in the lead 
w Write for discounts. 


123 W. Madison St. Chicago 


Insure your copy reaching you each month. Subscribe to Radio News— 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 


$2.50 a year. 
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To sum it all up, it would look as though 
we had better let a copper conductor ohm, 
and leave Neut and Heterodyne in peace. 
Believe Antenna would receiver and be able 
to control and transformer without mucl 
resistance. The case is now as clear as 
crystal. 

As a subscriber to Rapio News and 
radio nut, would like to know watt y 
think about it. 

K. V. Proctor, 
2821 Wayne St., 
Erie, Pa 


RADIO’ IN THE PHILIPPINES 
Editor, Rapio News: 


Just a word about radio in the Philippines 
We have quite a few amateurs and three 
broadcast stations. Radio is getting more 
popular every day and it is a common sight 
to see wires strung over a nipa shack. The 
government is planning several 500 watt sta- 
tions so that the provinces may have news 
of the world without having to depend upon 
the poor telegraph service. Of course, there 
are some 20 radio telegraph stations at the 
present time all over the islands. The static 
is always bad and most of the time it’s 
worse. It will be a long time before radio 
is as popular here as it is in the States be- 
cause the average Filipino’s income is not 
large enough to permit him to buy a set. 
Let me add that Rapio News is by far the 
most popular magazine on the market here 
I hope that this letter will change a few peo- 
ple’s opinion of the Ph: oe 

MacDOonNneELL, 
Ors. 36, Ft. McKinly, 
Rizal, P. | 
P. S.—The Reinartz circuit takes the cake. 


MORE ARCOVERS 
Editor, Ravio News: 

After reading Mr. Bront’s comment on 
the workings of the are stations K DWH and 
WBN, I would like to inform him of what 
other arcs are doing. I really cannot see 
where the communications of the KDXE 
were exceptional enough to warrant writing 
about them. 

The S.S. Southern Cross, plying between 
New York, Rio de Janeiro and Buenos 
Aires, is equipped with a 5-kw. Federal 
Arc, ‘which also works. There isn’t much 
use having an arc which cannot work with 
KFS from the Gulf. Everyone does it with- 
out much trouble. For instance, the KDKK, 
S.S. Minnekahda, has worked with KFS 
from mid-Atlantic, 5-KW I.W.T. arc. 

We have an arc which does its stuff 
regularly enough also. We have worked 
with KFS more than once off the Brazilian 
coast, and some nights have worked with 
BYW, Gibraltar, right afterwards. This is 
no mean distance, but the KFS is’a very 
good C.W. station. We have worked with 


WSH, Independent Wireless Co. station, 
2,300 miles, in mid-afternoon, and up to 
3,900 miles at night. With WCC, at 


Chatham, Mass., R.C.A., we did 3,300 miles 
after the sun was up. GKU, the English 
station at Devizes, has been worked from 
down here a few times also. And NBD 
at Bar Harbor, Me., used to have a good 
arc; he was picked up many times at 3,500 
miles and held, northbound. He has a tube 
now and we can’t even hear him half this 
distance. You must consider that it is very 
seldom we have a decent C.W. night, what 
with the ORN steady and QRM from the 
Amazon high power spark stations up to 
70 k.w., which they need to push through 
the static. 

There are four U.S.S.B. Munson liners 
on this run, all arc equipped. With the S.S. 
Pan America (2 k.w. arc), we invariably 
communicate up to 2,500 miles. We usually 
raise them at this distance in the middle 
of the day. They have a 2 k.w. are which 
works too. Remember, this is the east coast; 
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This Amazin 
Five Tube Se 


Just ONE Dial to turn to get coast to coast range. 
Just ONE Dial to adjust to get perfect tone recep- 


~ tion. Just ONE Dial to tune to get the utmost in 
nd § selectivity. 

at = 

e & ERE—at last—is a five tube’ tuned radio fre- 
EE quency Receiver with a decidedly different 
6 & and distinctive simplicity of design. It is a beau- 
ni tiful set—beautifully made—and with its simple 
0s one Dial Control it will do anything any other five 
al tube set will do—and do it easier, quicker and 
: better. 

* Just one Dial to turn on the MOHAWK, and as 
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Tunes Out 
Local Stations and 
Brings in Distant Ones Easy 


you turn it you tune in station after station cover- 
ing the complete range of radio broadcasting wave 
lengths. It cuts out the nearby stations with ease 
and brings in the distant ones clear and distinct. 
You can operate it with an aerial of any length— 
inside or outside—without making adjustments 
and it will give satisfactory results under varying 
conditions, 


5-Tube Receiver 


Built in a distinctive period type walnut cabinet, 
here is a Radio set which will instantly appeal to 
the artistic taste of the most critical. Yet its beau- 
ty is not “only skin deep.” The quality goes clear 
through. If you want the last word in Radio Re- 
ceiving Sets, dqn’t fail to see the MOHAWK— 
hear it, and try it before you buy. You might pay 
more for a Radio set—but you cannot buy a better 
one than the MOHAWK. 


Ask your dealer about the MOHAWK. If he does 
not have it—accept no substitute. Write us. 
FREE We will gladly send you, on request, our 
FREE descriptive folder giving complete in- 


formation and prices on the New MOHAWK and its 
amazing ONE Dial Control. 


Mohawk Electric Corporation 


“=== 2230 Diversey Bivd., Chicago, Ill., U. S. A. 


(Dealers and Distributors Wanted Everywhere) 


For 
Greater Distance 
Less Interference 


VERNIER 
and PLAIN 


perfect. 


obliteration. 


all conditions. 


and Better Tonal Quality 


HAMMARLUND 


CONDENSERS . 


The product of 14 years experience making 
the highest type of precision instruments. 


HE Hammarlund Condenser is so 

carefully designed and constructed 
that its electrical characteristics are 
Equivalent resistance, phase 
angle difference, dielectric absorption, 
power losses, etc., are all reduced to the 
absolute minimum. or almost complete 


Its rugged mechanical construction in- 
sures years of unfailing service under 


Examine a Hammarlund at Your Dealer’s 


HAMMARLUND MANUFACTURING CO., 
; 424-438 W. 33rd Street, New York 


Canadian Distributors, Radio, Ltd., Montreal. 


Pacific Coast Representatives: 
Atlantic-Pacific Agencies Corp., 204-212 Rialto Bldg., San Francisco 


SOLDERED 


LOWEST 
LOSSES 


Operate your radio from your 
lamp socket with a 


Gould Unipower Battery 
For complete information address 


GOULD STORAGE BATTERY CO., Inc. 
30 East 42nd Street New York 


Going Into the Radio Business? 
You Must Buy Right If You Hope 
To Make Money 
Send for our new illustrated 
catalog, with bargain prices. 
WHOLESALE ONLY 
MANHATTAN RADIO CO. 
112 Trinity Place New York City 


POCKET RADIO LOG BOOK 


With mon for 38 stations, indexed for ready refer- 
ence, and 
IMITATION LEATHER COVER 
sent prenaid on receint of 25 cents 
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receiving conditions are not very favorable, 
We have held the S.S. George Washington, 
KDCL, until she reached the English Chan- 
nel, while we were bound north from Rio, 
KDCL has a 20 k.w. are aboard.. KDTZ 
gave SPY, Rio tube station, his daylizht 
record, at about 1,800 miles. 

Our chopper has never been used for any- 
thing except compass bearings; we get an 
accurate bearing with it. But speaking of 
chopper records and distances, we may refer 
KDXE to what WHL and WHM, the 
Sonoma and Ventura, do out on the Aus- 
tralian run with theirs. They generally 
work up to 4,000 miles, which is chopping 
pretty well, we think. Yes, the only way 
to work an arc is the right way, as Mr. 
Bront said. We hear a lot of these record 
breaking arcs who like to buzz along, but 
what they need is a receiver, as we find 
that not much time is utilized for receiving, 

We might add that, one night down here, 
we got hold of IDR, near Rome, Italy; just 
had him started when he broke and never 
finished. Have always thought that when 
he realized where we were, his “fingers went 
speechless” and he couldn’t finish. 

J. A. Strasst, Chief Operator, KDTZ, 
D. SturGELL, Ist Asst., 
G. BerMAN, 2nd Asst. 


A LESSON IN HOW TO BEHAVE 
Editor, Rapio News: 
I have been reading with great interest the 


letters and articles published in Rapio News = 


during the past°year or so, written by oper- 
ators and Mr. Howard S. Pyle and at one | 
time a letter by a captain regarding the fall 
in dignity of the profession of commercial 
operators and, according to one captain, their 
uselessness and conceit: 

Being an operator myself, I wish to say 
a few things which I believe may be of help 
to many young men who are just entering 
the game or contemplating such a step in 
the near future. 

There is no doubt whatsoever but that 
every operator, sooner or later, comes in 
contact with a captain who is unbearable. 
There are some who believe that they are 
“high and mighty supreme rulers.” “I am 
the MASTER!” This, to them, models 
whatever deed or desire they may have as 
perfect. They are ever in the right. Infalli- 
ble! A captain has, and should have, the 
undeniable word of authority. No one wants 
to take this right away from him. It is his 
just due. But this is no reason why a cap- 
tain should exercise this privilege to make 
himself an atrocious tyrant. Some of them 
do, but “thank whatever gods may be,” these 
are a very small minority of the whole. Life 
on shipboard with this type of captain is un- 
pleasant for all concerned, and the operator 
generally comes in for most of his spleen. 
There is but one solution to this problem 
when working on a ship so captained, and 
that is to sign off, bag and baggage, as soon 
as the ship returns to the home port. Life 
is too short to waste part of it in such an 
environment. 

There are other captains who cannot see 
how an operator can earn his pay by sitting 
down all the time. They want you to prac- 
tice with a chipping hammer, “play around” 
with a paint brush, fix all the run down 
fans, lights, etc., aboard the ship. A general 
utility man, one to do the small tedious 
jobs which the mates and engineers dislike. 
One captain whom I know expects the oper- 
ator to make all the store lists, of all denart- 
ments, crew list in every port, write all his 
letters in fact, all work that can be 
done on the typewriter. When in port, the 
operator is supposed to go to the Hydro- 
graphic office for the necessary charts and 
marine data, exchange the library books, buy 
him some socks and collars. procure money 
orders required by him, and so on. 

A new operator in the game is likely to 
soon find himself the general messenger boy 
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HE season’s music is in the air. It is there for 
all the family. They can enjoy it tonight if you 
take home an Atwater Kent Loud Speaker— 
they can hear it re-created in all its living beauty, 
without distortion, just as the broadcasting artists 
produce it. 


The Atwater Kent Loud Speaker will contrib- 
ute much to the joy of this Christmas season; it 
sets a standard in tonal fidelity that brings to every 
listener a new conception of radio enjoyment. 


Whether you buy an Atwater Kent Loud 
Speaker for your own family to enjoy or as a gift 
to a friend, you can feel assured that you have 
chosen wisely. 

There is an ATwaTerR Kent Loud Speaker to 


suit your preference—your dealer has three mod- 
els for your selection; see them today. 


AtTWaTER Kent MANUFACTURING COMPANY 
4713 Wissahickon Ave., PHILADELPHIA, PA. 
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orite of the worlds music lovers! 


HOULD NOT the world’s oldest makers of 
loud speakers rightly be expected to create the 
world’s finest loud speakers? 


The Amplion is their development.* You have only 
to see it, to hear it in comparison, to understand 
why it has become the largest selling loud speaker— 
the favorite of music loversin all quarters of the globe 


For sensitivity, clarity and natural tone throughout 
the entire musical range—for volume without dis- 
tortion—the Amplion is supreme. As your ears,will 
testify. You will never know the true merit of your 
set until you hear it over an Amplion. A treat 
awaits you. Visit your dealer’s store for a compari- 
son. Literature on request. 

THE AMPLION CORPORATION OF AMERICA 


Executive Offices: 280 Madison Avenue, New York City 
Canadian Distributors, Burndept of Canada, Ltd., 


*Alfred Graham & Co., London, England, patentees 
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in wae 34 ifr od Alfred Greham demonstrated 
the first practical loud speaker which the 
nie had ever beard. 


n1893—Graham Loud Speakers com- 
| ae oe produced. 


in 1894—Graham Loud Speakers first used 
in the British Navy. Graham transmitters 
applied to phonographs for loud speaking 
reproduction. 


in 1696—Graham loud speaking naval tele- 
phones adopted by the British Admiralty. 


In 1898—Graham Watertight Loud Speak- 
ere patented, Placed on many warships and 
mercantile vessels sarougheut world. 


tn 1902-—Complete Graham Loud Speaker 
installations, on battery plan, erected 
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172 King St. West, Toronto 


ve 
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WRITE for our Four 

AT N Guide Books and “‘REC- 

ORD OF INVENTION 

BLANK” before disclosing inventions. Send 

model or sketch and-description of your inven- 

tion for Examination and Instructions. Electrical 

cases a specialty. Highest references, reasonable 
terms, prompt attention. 


No charge for the above information. 


VICTOR J. EVANS & CO. 
919 NINTH ST., 


WASHINGTON, D. C. 


ELGIN SUPER-REINARTZ 
The Set Which Copied 


2LO LONDON, ENGLAND 
ONE 7 UBE 
Send Stamp for Descriptive Circular 


ELGIN RADIO SUPPLY CO. 
207 E. Chicago Street, Elgin, O11. 


Send your name and we 
will mail you without 


FREE obligation 100-page 
Radio Bargain Catalog 
crammed full of money-saving offers in sets, parts and ac- 


cessories of all kinds, and interesting information about 
radio. You need it! Satisfaction guaranteed. Write to-day. 


LIBERTY ortait, vortines ston sce 


t factory to wearer. 

Easily sold. Over one million sat- 

isfied wearers. No capital orexperience 
required. Largesteady income, Many earn 
Siok. to $150. weekly. Territory now being 
allotted. Write For Free Samples. 
Madison Mills Mnfrs, 566 Broadway, New York 


+ erator produce the necessary voltage. 
| thing tested out O. K., but still the voltage 
| was far below its required force. 
, engineer spent five hours with me to fix this 
| trouble, and he worked, too. 
| I would ever have been able to fix the gen- 
| erator without his help. 


| another. 
| radio field as well as in any other walk of 
| life. There should be a sense of proportion. 
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for all the officers on the ship, if-he does 
not draw the line very quickly. There is 
no reason why an operator should not be 
accommodating to a certain extent. . When 
asked to help, and he can render aid and 
service to someone, he should use common 
sense in complying with the request. There 
are occasions when a little manual labor will 
not only raise him in the esteem of others, 
but he may gain a friend who will be pleased 
to help him when he needs it. I worked one 
afternoon with the chief engineer and mate, 
looking for a ground in one of the lighting 
circuits. It was a diabolical case and caused 
much trouble. Knowing that I knew a little 
of electricity, the mate asked me to help 
them locate the trouble. It happened to be 
my luck to find the short circuit. About 


| two months after this incident, I faced an 


utter failure in attempting to make my gen- 
Every- 


The chief 
I do not believe 


Thus, one good turn was reciprocated by 
The golden rule holds fair in the 


a balanced relationship between all depart- 
ments on board a ship. One fellow can 


_ often assist another. 


There is one point, however, which is be- 
yond remedy; namely, the shadow of con- 
tempt held by those who work with their 
hands for those who work “sitting down.” 
The man who does manual labor, very often 
looks down upon the man who only uses 
his head, the man who holds what is com- 
monly known as the “white collar job.” 
When you search into the depths of this 
contempt, you find that it springs from jeal- 
ousy. Therefore, why bear any ill feeling? 
The poor devil who harbors such a complex 
is to be pitied—it shows a weakness in his 
character. 

Now is the time for all operators sailing 
on the seas, in the service of the merchant 
marine, to bring the radio profession up to a 
state of dignity. Let every operator do his 
best to render the maximum degree of serv- 
ice possible. Let him stand up for his rights 
and command respect as an officer, but avoid 
being conceited and overbearing in doing so. 
He will then be treated as an officer. He 
should attend to his duties in an irreproach- 
able manner, never interfere in the duties of 
others, nor allow others to interfere with - 
his. Be congenial but respective with the 
other officers and refuse to fraternize with 
the members of the crew, without being 
snobbish, and he can come and go from 
ship to ship without being made a fool of, 
or being a fool. The day has dawned in 
which we must all endeavor to raise the 
radio game to the standard of a decent pro- 
fession, trade, or occupation, as you will. 
It must be diverted from the possible fall 
of making the radio man a “general utility 
man.” On the other side, we must not cul- 
tivate an air of aloofness. As a man is and 
acts, so he is upheld and treated. The main 
factor lies in the hands of the operators 
themselves to make the radio operator the 
“Radio Officer” or to see the radio operator 
fall to the stage of the “ordinary seaman 
who operates the radio.” Which shall it be? 
All right, the first you say? Well, let’s go! 

Pau E. Miter. Opr., 
SS. Edward L. Doheny Junior, 
Cristobal. C. Z. 


A TRIVIAL MISTAKE 
“Does your wife know anything about 
your radio?” 
“No; I told her I needed a new head-set 
and she thought I meant a set of teeth.” 
—Contributed by Les. Van Every. 
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A Better -Costs Less 


Radio 


“O# boy! There’s the west coast! Last night I had the east coast, 
and the night before that, Havana. I bet I get London soon. 
This Crosley sure does bring ’em in. I can tune out local stations any 
old time and get what I want. There’s nothing like a Crosley!” 


That’s what thousands of men, women and boys are finding out every 
evening in all parts of the United States. So enthusiastic are they that 
hundreds of voluntary letters tell us daily of the really remarkable 
performances of Crosley Radios and the complete satisfaction that they 
give. Here is what a few of them say: 


Parkersburg, W. Va. September 30, 1924. 


“Wish to congratulate you on the one-tube Crosley 50. Have listened 
to Havana, Cuba, and as far west as Oakland, Los Angeles and San 
Francisco. This is what I call a wonderful set.” 


Rockville, Maryland. October 1, 1924. 


“I thought it would interest you to know that on September 15th, I 
received Oakland, California, on my two-tube Crosley 51. That station 
is 2434 miles from here. I had a hard time making my friends believe 
it until I wrote to California and had them verify what I heard. As 
soon as I can afford it, I expect to get a Trirdyn.” 


Olney, Illinois. October 15, 1924. 


“I’m getting stations from New York to Seattle, Wash., on my Trir- 
dyn. Monday night, October 13th, I received clearly and plainly 
the announcer and music from Honolulu, Hawaiian Islands, 7,000 miles 
away. My machine is not for sale.” 


(Names upon request) 


BEFORE YOU BUY—COMPARE 
YOUR CHOICE WILL BE A CROSLEY 


For. Sale By Good Dealers Everywhere 


Crosley Regenerative Receivers are Licensed under Armstrong U. S. Patent 
1,113, 149. Prices West of the Rockies add 10% 


Write for Complete Catalog 


THE CROSLEY RADIO CORPORATION 


Powel Crosley, Jr., President 


Crosley One Tube 
Model 50, $14.50 
With tube and Crosley Phones $22.28, 


Crosley 
Head Phones 
Better—Cost Less 
$3.75 


Crosley Two Tube Model 51, $18.50 
With tubes and Crosley Phones $30.25 


Crosley Three Tube Model 52, $30.00 
With tubes and Crosley Phones $45.75 


Mail 
This 
Coupon 
At Once 


The Crosley 

Radio Corp'n. 

122 Alfred St. 
Cincinnati, O. 

Mail me, free of 
charge, your catalog 

of Crosley receivers 
and parts. : 


Crosley Trirdyn Regular, $65.00 
With tubes and Crosley Phones $80.75 


122 Alfred Street Cincinnati, Ohio 
Crosley Owns and Operates Broadcasting Station WLW 


Crosley Trirdyn Special, $75.00 
With tubes and Crosley Phones $90.75 
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: New Radio Patents 7 
z Recteenoanic from page ne : 
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an electric discharge device having two electrodes, 
This invention may be briefly described as com- 
prising an electron discharge device having a 
cathode comprising a heated filament or other 
electron emitter, an anode or plate, a heating 
circuit for the filament or emitter and an oscil- 


aa 


lating circuit connected between the electrodes 
and coupled to the filament heating circuit. An 
oscillating heating current will, therefore, be sup- 
plied to the filament and its electron emission 
rate will vary with the current. 


The Significance of 


Marconiphone 
Used by Rays in Physics 
(Continued stint ball — 


M A R C O N | is not equally sensitive to all waves. For 
=. 


P ly Flat instance, at a temperature of 1,260 degrees 
; sae P s ermanently ila centigrade, we will receive a very small 
N designing a receiver to bear the magic Plates amount of energy. While at intermediate 
name of “Marconi” only the most depend- Stamped under huge wave-lengths from two to three one-thou- 
able instruments were safe even to con- presece to abeslate flat- sandths of a centimeter, it would respond 


° Te x strongly. 
sider. The eventual selection—after exhaus nes and lee cs fescenss id Hetiaak ds tele us 


tive research and tests—of HEATH CON- prevent warping. about 1,650 degrees centigrade, the energy 
DENSERS for this famous receiver, tells a received increases, and obtains its maximum. 
convincing story of lasting dependability—the Micrometer Geared egg cry: eae mse idea 

: , : , 7ith every Vernier as to the limits of the field of radiation, we 
hidden extra value that you get wit ) 3 , will try to express in a single formula how 
Heath Condenser. Ordinary adjustments the radiated energy at various temperatures 


reduced by _ separate is divided among the different wave-lengths. 
PRICES FOR VERNIER a tae ; geared adjustment to To this end, it is simply necessary to pic- 
it Dial netebroadth distinction ture the operation and peculiarities of the 

lo. 1ZAV 12 Plat $4.35 : é é oscillator producing the radiated waves. 
No. oid a a ; ope We guarantee the The attempt has often been made to show 
ha pond a we ; 5.08 Heath Vernier Con- the relation between the heat of a body and 
i Non-Vernier types in all capacities. denser to be more the frequency of the emitted waves. Such 
“ : Ste sili Mian attempts date back to Lord Rayleigh and 
Heath Sockets with the Exclusive Shock Absorber Feature. ee. Jeans, but the laws formulated by them 
Price 75c. Heath Genuine Bakelite Dials in 3 diameters. any condenser employ- dealing with radiation do not give the rela- 
See the Heath Condenser at your dealers. ing a vernier which tion shown in Fig. 2, which was arrived 

. : actuates ALL of the at experimentally. 

Write a egiaeaed First of all, the celebrated Max Planck 
Re Fete, . : succeeded in finding the correct solution 
H EAT H £ Ye, — based on an extremely ingenious idea, which 
hag: slo pS has become the corner stone of all modern 
Electric : ; . ~ 4 : : 
: Bi 3 is known that the energy of an oscil- 

206 First : 


Street 


Canadian Distributors: Marconi Wireless Telegraph Co., 
of Canada, Ltd. 
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lating receiver is given by the formula —— 
2 


where C is the capacity and V is the voltage 
impressed upon it originally. These various 
energies are radiated by the oscillator by 
the damping of the waves in the form of a 

T definite frequency. Following out the for- 
JOB LOTS BOUGA mula, it will be found possible to restrict 
ag pay —_ for job lots of tadio pe oe the radiated energy to as small amount as 
seahpiins of eatthadilan an pai otk, tek desired if the oscillator and the potential 
bottom price for a quick cash sale with first are kept low enough. At least, such must 
letter. Factories, jobbers, and dealers write be the usual procedure as long as we accept 


ea... ee Radio Brokerage Co. a definite division of the energy. 
MUSIC MASTE i . . . 
10th & Cherry Sts., Philadelphia 1512 Grand Ave. Dept. BM, Kenses City, Me. A very interesting comparison may be 


made between the ordinary radio antenna 
ERODYNE and the small heat “antenna.” It is a 7 

SUPER-HET : or less well known law that the radio aeria 
YOUR CRYSTAL SET Ultradyne—Haynes Griffin—Remler sends out waves in the neighborhood of 


will work 400 to 1000 miles if made by my Dealers: Send for Discounts four times their own length. If this same 
plans. No tubes or batteries. Copyrighted 


ylans $1.00. Satisfied customers everywhere. law is applied to the oscillators sending 
Pusticalers free. HUDSON-ROSS out the heat waves we find that, since the 
LEON LAMBERT heat waves liberated at 1,650 Centigrade 


+ ht 23 W. Madison St. Chicago have a wave-length of approximately two- 
7 a ves ee £ millionths of a meter, the small oscillator 


generating such a heat wave must have 4 
dimension on the order of a millionth meter. 
The powerful field surrounding a heated 
body is set up by billions of such small 
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You asked me what caused the noises in 
your radio set. 


Here’s a diagram that will help you. The 
red line tells the story. B Batteries con- 
nected right to your phones. All radio sets 
are built this way. 


When B’s start to run down their current 
gets jumpy, and there’s a crash or a sizzle in 
every jump. 

I used to think that Old Man Static made 
these noises until I got my Willards and 
listened to the difference. 


Take my advice, Jim—get Willards. You 
can depend upon them to give steady current 
for a long, long time. Willards require very 4 ; : 
little recharging, and you can do that right at » oe & Gent in ch 
home with an inexpensive little rectifier in Degree ee da coupe. ‘ 
circuit with an ordinary light bulb. . 


Why keep buying batteries when Willards 
t last for years, and give better results? 


Yours noiselessly, 


As « 


FOR SALE AT WILLARD SERVICE STATIONS 


ruriteto WT AM felt 
(The Voice of the Storage Battery J pare 


WTAM is the Radio 
Research Laboratory and 
Broadcasting Station of 
the Wiliard Storage Bat- 
tery Company, Cleveland; 
Ohio. 
Its function consists of 
research which is being 
done to improve the qual- 
ity of radio reception and “ 
the broadcasting of radio a WTAM, Cleveland, 
programs for your enter- 4 é Ohio. [ll bring you 
tainment. : y “Better Results.” 
Write for WTAM’s own 4 : 
booklet, ‘‘Better Results 
from Radio.”’ Most inter- 
esting booklet ever pub- 
lished on this subject. 
Mailed to you with our 
compliments. 


Mae at 


Approved 
Alike by 
Amateur and 
Manufacturer 


I N providing for the mounting of such control parts as dials, rheostats, 


plugs, etc., and for encasing your set, it is necessary to use a panel 
that is a poor conductor—a material that will absorb as little as 


possible of the electrical energy needed to operate the set. 
Insuline Panels meet this requirement to a greater degree than any 
other on the market and at the same time add beauty to your set. 
Insuline comes in mahogany, black, anti-capacity and the new Frieze 


Finish. 


INSULINE kip DIAL 
Made of the same beautiful, heat 
resisting, moisture proof Insuline. In 
mahogany and black. Write us for 
literature and prices on Insuline Prod- 
ucts. 


Panels Dials 
Tubing Insulators 
Sockets Ear Cushions 


Designing and Engraving 


We have the largest and best equipped plant 
for the cutting, drilling, ‘designing and en- 
graving of panels. We carry.in_stock drilled 
and engraved Insuline panels for all the 
well known circuits. 

If your dealer cannot suply you, write 

us direct, giving your dealer’s name. 


Radio Panel and Parts Corp. ° 


(INSULATING COMPANY OF AMERICA) 


59 WARREN STREET 


NEW YORK 


WESTERN BRANCH 
INSULATING CO. OF AMERICA, Madison, Wis. 


DON’T SAY JUST RUBBER—SAY. INSULINE 


Two Models: UPRIGHT AND PORTABLE 
DICTOGRAPH PRODUCTS CORP. 
NEW YORK, N. Y. 

Pacific Coast Agent: Leroy C. Bishop 
1241 Pacific Mutual Blds., Los Angeles, Calif. 


Dictogra nd 


Perpetual Radio Fuse $2.50 


$100.00 reward if you can blow your tubes with this 
protector in om o- according to our instructions. 
SUPER ULTRADYNE Transformers, complete set in- 
eluding blue prin 4 op ecceccccesccereoesoscoseves 16. 
ULTRA SYNCHRODYNE Coils, set of three..... $7 00 
Including blue print. With condensers....... $17.00 
DEALERS wd JOBPERS we have an — terri- 
tory proenositi 
THE STANLEY RADIO COMPANY, ” Manufacturers. 
2947 Lorain Avenue Cleveland, Ohio 


Flint Distortionless A.F.T. 
Transformer. . Equally 
25 to 1." Windings ab- 


The finest, neavest built ONLY 
efficient ,in all stakes of 4 
solutely accurate. Core of finest: grade 


Audio Frequency 
$ep.00 
omplifcation- Ratio ) 
way -high flux den- 


A high resistance crystal 
is best for Reflex Sets. 
B-METAL resistance is 
very high. Your dealer 
will order it. 


B-METAL 
REFINING CO. 
4th fil. 525 Woodward Ave. 
Potenit, Mish 


$2.50 a year. 


Insure your copy reaching you each month. Subscribe to Radio News— 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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oscillators, all of which derive their energy 
from the heat added to the body. 

As will be shown later, it is known that 
every body is made up of single atoms and 
molecules which consist of positive and neg- 
ative charges or electrons. The temperature 
increase of the body causes these small 
bodies to increase their rate of vibration 
causing them to come in contact with each 


other, this giving rise to electromagnetic 
waves. The energy content of each oscil- 


lator is not always the same, many will 
have an abundance of energy, while another 
one will have only a small amount. It is 
evident from this conclusion that we may 
come to an erroneous law concerning oscilla- 
tions. If their energy content is unequal 
they will not generate equal oscillations. 
Actual experimentation proves that an en- 
tirely different set of circumstances arise 
than those which we would be led to pos- 
tulate from the above statements. 

And here is where Planck comes in: He 
made the all important step forward by the 
ingenious hypothesis which states that the 
oscillators can emit energy not in any given 
quantity but only in exactly regulated 
amounts. 

This law of his is in exact agreement with 
the results obtained from experimentation. 
Planck holds that energy, like everything 
else has somewhat of an atomic structure, 
that there exists the smallest possible quan- 
tum of energy which may be divided no 
further, that all energy is composed of exact 
multiples of this small quanta. So it fol- 
lows that the small oscillators may send 
out only this quanta of energy, or an exact 
multiple of it. 

Modérn “physicists have long accepted the 
atontic: theory of matter, but when Planck 
first’ published his theory of quanta, many 
of the’ physicists of the old school looked 
upon it. as too revolutionary. As time 
passed; however, the hypothesis proved itself 
so wonderful that all the latter day inves- 
tigatots have taken .it as a part of and, 
indeed, one of the foundation stones, of the 
new physics. 

_Simply stated, the law, as laid down by 
Planck, is: The energy, which an oscillator 
of the frequency v may radiate be only 
of the dimension nhv, where n is any whole 
number, and h is the known constant or so- 
called working quanta. Planck calculated 
this constant during the course of his experi- 
ments and found it to be: h = (6.55)10-?7 
erg. per second. 

It will now be of interest to calculate the 
value of the energy quanta for some rays 


“of known ‘wave-lengths. 


_For. wave-lengths of 
100 meters hv equals 2.10-2% erg. (Radio.) 
1 meter hv equals 2.102 (Heated 
- bodies). ; 
0.5 M hv equals 4.10712 (Visible light). 
1. A hv equals 2.10-8 (X-rays). 
_ 0.01 A hv equals 2.10-6 (Gamma rays). 
« From*these figures we must understand 
the following-:.. If. a’ radio station with a 
wave-length’ of 100 meters sends out, say, 
200 watts, it will radiate 1029 quanta of 
energy each second in the form of electro- 
magnetic rays. This is an inconceivably 
large number. 

In the first article we saw that the eye, 
in good condition, is able to respond to en- 
ergy of the order of 107° watts. By 
mathematical investigation and experiment it 
has been shown that at least 250 quanta 
must reach the eye per second to give a per- 
ception of light. If we take the quanta 
as a unit, obviously, the eye is a rather 
inefficient receiver at best. 


If we have conceived the relationship be- 
tween radiant energy and the frequency 0 
the oscillator it will be of interest to pic- 
ture to ourselves the distribution of the 
energy field of the oscillator. Heinrich 


Radio News for January, 1925 


ONDERFUL NEW DU PONT 


SEMI-FLEXIBLE PANELS 


PYRADIOLIN CAN BE WORKED AS 
EASILY AS A PIECE OF SOFT PINE 


1213 


A MATERIAL ESPECIALLY 


DEVELOPED BY DU PONT 


ENGINEERS FOR MAKING BETTER AND 
MORE BEAUTIFUL PANELS 


Here is a wonderful new panel 
material, with a high degree of per- 
fection in radio-properties, which 
marks a great advance in the radio 
art. 

In addition, Pyradiolin panels are 
semi-flexible and, therefore, conform 
to the slight unevenness of every 
radio cabinet, thus doing away with 

the buckling which results when 

a rigid panel is forced into 
place. 


It is so easy to drill and cut that 
you can actually drive a wood-screw 
through Pyradiolin without splitting 
it. Yet, once in place, Pyradiolin 
holds instruments with permanent 
rigidity. 

Made in brilliant ivory black or 
in mahogany finish, either red or 
brown. The finish goes completely 
through the material and so. cannot 
wear off but gives lasting beauty to 
your set. 


Use this coupon today 


You can buy Pyradiolin panels at most good 
dealers, but if your dealer can’t supply you, 
simply fill in this coupon and a Pyradiolin panel 
will be mailed to you, charges prepaid, to- 
gether with a pamphlet describing its remark- 
able properties in detail. 

The supply of panels in stock sizes is limited, 
so act now. Mail coupon*today. 


Stock sizes and prices 


Pyradiolin panels 
BLACK MAHQGANY 


7x 10 $1.65 $1.98 
7x 12 1.97 2.36 
7x 14 2.30 2.76 
7 x 18 2.95 3.54 
7 x 21 3.45 4.14 
7 x 24 3.94 4.73 
7 x 26 4.25 5.10 


Convenience Coupon 
E. I. DU PONT DE NEMOURS & CO., Inc. 
Pyradiolin Department, Arlington, N. J. 


Send me, charges prepaid, one Pyradiolin panel, size 
finished in ivory black, red mahogany or brown mahogany. (Cross out two). 
Also send descriptive literature. 


Attached is check or money order for $ in payment. If you 
). 


wish us to ship by Parcel Post, C. O. D., check bere ( 


Pyraviolin}= 


City 
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Hertz thoroughly investigated the field about 
a two-pole oscillator. We know that the 
energy from such an oscillator is distrib- 
uted equally in all directions for a consid- 
erable distance about such an oscillator, ex- 
cept in the direction of the axis in the 
form of transverse waves. The oscillator 
represents the central point of a solid of 
rotation, filled with radiant energy, which, 
for the sake of simplicity, we regard as a 
sphere. Such a distribution we will term 
homogeneous. The long wave of a modern 
radio station has the peculiarity of travel- 
ing between two planes of high conductivity, 
the earth and the upper conductive layers 
of the atmosphere. Two receivers in oppo- 
site directions, but at an equal distance from 
the transmitter will always receive the sig- 
nals with the same intensity, other things 
being equal. This conception of a homogene- 
Five Tube Tuned Radio Frequency Set $120 ous field of radiation has, since the time of 
Huyghans, formed the base of our undula- 
tory theory of light, and seems as firmly 


The Powerful established as is the phenomenon of interfer- 


ence which gave definite proof to the theory. 

Although this view was held pretty sol- 
Coast to Coast idly by all the leaders in the field, experi- 
ment has lately led to some belief in a 
SUPER deviation from this rule. We have already 


learned the action of light in setting free 
=~ _ electrons. If we take gamma rays of some 
radio active material such as the source of 
our light, we know that the action of the 


‘ : shortest rays known will set electrons from 
OUD speaker signals that will fill your house over any sort of matter with almost the velocity 
distances of 3,000 miles in good radio weather! The <li eee See ee che 
ese - ‘ : kinetic energy of such an electron is almost 
greatest selectivity that is possible in any set! Sta- equal to the accumulated energy which is 
i rave ¢C >} : uot : present in the entire radiant field of the 
tions wie come in at the same settings—a child can get Seana, Aduaiiiter to teasieal thlery, 
distance! the electron would only take up a very 
3 aa : : minute fraction of the homogeneous divided 
Solid mahogany cabinets and gold finished panels—a set 7 . the field, ee the —— 
that harmonizes with the richest furnishings. a 
r ) : ; la To clear up the huge clash with the class- 
y ! : 
ou can’t buy more in any radio set! At the astonishingly ical theory, it will be necessary to go to 
low pri 2 is] : : the exceedingly ingenious hypothesis that 
Pp ice of $120.00 this is the greatest purchase in radio ey ee Tn cenent’’ caciiintor ia 
today! not homogeneous, but has a structure far 
Subs iD we ie : different from the —— - The a 
obbers an ealers: Write now or wire for our propo- erey, eles _s e — aan lim 
iti : ° : : : ited to the exceedingly thin radii or nee- 
sition. Clear-O-Dyne is a sensation. It is going big. dies. Such a radiation, opposed to beam 
Quick deliveries on your orders. radiation, is called needle radiation. 
According to this presentation, a ene 
-O0-Dv atom would send out its radiant energy o 
ee . — Model 70 : one moment only in a definite direction: in 
anledened ° the form of a beam full of radiating oscil- 
Clear-O-Dyne ‘ lating energy, and if this falls upon an 
Clear-O-Dyne q electron, all the radiant energy contained in 
Clear-O-Dyne Model 82 console the beam will be converted into kinetic en- 
Oth f 0.00 : : ergy of the electron; if we have, however, 
ther sets from $60. up to deal with the combined operation of 
an extraordinarily large number of Remy 
° atoms (as in our everyday source of light 
The Cl eartone Radio Company as a result even in the emanations of, single 
Cincinnati, Ohio atomic oscillators giving oo tng a) Ape 
an apparently homogeneous radiant field wi 
result, which can account for a diminution 
of energy with the square of the es 
Gu from the center, but cannot account for 
RADIO TUBES REPAIRED The GREATER Neutrodyne the interference phenomenon. 


We see old firmly founded experiments 


Five Tube Console $190.00 
Four Tube Console $135.00 


i -~ ‘ . - 
new $2.00 suaranteed: “i <v, of interference pleading for a homogeneous 


’ . . 
- ALL TYPES Balanced radiant field, while new and no less carefully 


: yroken tubes. § 5 i carried out experiments plead for the needle 
= ed week neon di gran. 9 Receiver “Acie Rabio rays, and both conceptions taken by them- 
oS en ee Write for pa WARK EW ra selves are not consistent with each other. 
nM cot Literature ——= A curious condition which brings clearly to 
our knowledge that just as the study of 
electromagnetic rays has left the a 
Radio foundations of classic physics, yet by new 
MARSHALL te peed experimentation has given weapons to -our 
Embodyi I N » hands to throw down and undermine these 
". pad neh oral ype old and firm foundations. This will always 
— en , we be the condition of a philosophy, and does 
Sold Direct on Free Trial and Easy Terms oI not content itself with past achievements, but 
ae aan aer eal very Electrical sees a hopeful evolution of its structural 
Marshall Radio Products, Inc. Ae Eetaordll the wertectecentiin knowledge in the future. 


Dept. 59.41 Marshall Blvd. & 19th St., Chicago L.S.BRACH MFG. CO NEWARK N.J (To be continued) 
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Adler-Royal Neutrodyne 
Floor Type No. 1 
ELIZABETHAN 


$350.00 loud speaker built in, 
without tubes or batteries, other 
styles $160.00 and upwards. 


Every Radio Owner Will Want 
This Free Log Book 


SEND the coupon below to-day for your 
copy of a fascinating booklet describing 
the complete Royal line of radio sets, 
phonographs and _ combinations, with 
prices, together with a log book of prin-— 
cipal sending stations to make your own 
records of dial readings, 


ADLER-ROYAL 5 tube Neutrodyne 


Set 199 designed and built for dry cells. Set 201A designed and built for Storage Batteries 


— Neutrodyne incorporates the most 
recent advances in Radio engineering. You 
have your choice of two different styles. Set 201 A 
operates on the usual “A” storage battery. Set 199 
is designed and built to operate on dry cells. Wave 
amplifiers not only produce exceedingly high wave 
reinforcement but at the same time they are extreme- 
ly selective. 

Control for audio fre- 
quency and radio fre- 
quency is separated. In 
simplified language this 
means that when a station 
is amplified, the desired 
tone volume is obtained 
without distortion. 


Adler-Royal 
Neutrodyne 201A 


Remarkable selectivity 


EveN in the hands of a beginner, it has been pos- 
sible to tune in on twenty five stations the first night. 
The Adler-Royal Neutrodyne not only meets the 
needs of those who are simply interested in broad- 
casting reception, but for the radio expert, it will 
more than satisfy. Wired like the finest telephone 
switchboard and with power té amplify that is 
remarkable, it may be truthfully said that “the 
air holds no secrets from an Adler-Royal Neutro- 
dyne.” 


Adler-Royal is on exhibit only at the higher class 
stores whose reputation is an additional guarantee 
of the quality of the Royal line. 


ADLER MANUFACTURING COMPANY, Inc. 
General Sales Office: 881 Broadway, New York City 


Adler-Royal 


NEUTRODYNE 


Licensed by 


Jn a 
8 pendent nadie nancies H 
é & 
3 2 
in 27 923 and Ay 
F fot Mer os 1450, 080 ang & 
a — 409, 
vet Other Patents Pending. 6 


The Adler-Royal Neutrodyne is licensed under 
the Haszeltine Neutrodyne Patents and manu- 
factured for us by King-Hinners Radio Co. 


Factories: Louisville, Ky. 


ADLER MANUFACTURING COMPANY R.N.-1 
881 Broadway, New York City. 


Please send me the Adler-Royal illustrated Book- 
let and Log. 
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Se i” ra | 5 é 
lf inches high 


Yi / . 
t erfection 
in a midget Loud Speaker 


Reflectone is pleasing on the smallest table, or a smoking 
stand. Yet, whether for concert restraint, jazz abandon, or 
speaking voice modulation, the big volume of this five-inch- 
high loud speaker is as astounding as its improved clarity 
and purity of tone. 


Because sound is scientifically reflected from one tonal cham- 

ber to another, a unique construction which also eliminates 

distortion and amplifies the sound—big. 

Reflectone is as beautiful as it is small and efficient, there- 
Made of beauti- 


ful highs pol. fore at ease in any room of tasteful appointments. 


ished material . . ° 
simulating tore | At your dealers, otherwise send purchase price and you will 


toise-shell. be supplied postpaid. 


$8 -00 


Write for descriptive circular 


RICE AND HOCHSTER 
134 Washington Place, New York City 


THE § J MIDGET LOUD SPEAKER WITH THE GIANT VOICE 


TELEGRAPH AND RADIO INSTRUMENTS 
Manufacturers of ” 


Radio Parts (No Sets) 


As large Wholesalers only and carrying stock 
in eight largest Cities in Australasia, we can 
give standard Lines exclusive representation. 
Send us your catalogue; and samples by Parcel 
Post, which we will pay for or return. 


UNITED DISTRIBUTORS Ltd. Open circuit Keys are Lae A when it is desired 


to have two way communication between points without 


* the use of closed circuit batteries. 
Sydney, Australia Other_types carried in stock. 


t . 
No. 9037 Legless Key, Polished Brass Body 
Cable Address; ‘‘SUPERIOR”’ No. 9035 Leg Key, Polished Brass Body......... 5. 
References: United Manufacturing & Distributing Co., SPECIAL PRICE TO DE 


ALERS 
9705 Cottage Grove Ave., Chicago, Ill. J. H. BUNNELL & CO. 32 Park Place, N. Y. 


Insure your copy reaching you each month. Subscribe to Radio News— 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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The Old Chief Speaks _ 


(Continued from page 1187) 


Ladsennsneenenacenunevenssnesriitsiitns eon ancsenenevenensany 


the wireless cabin, our quarters and the mess 
hall. We were permitted the same liberties 
as the other officers—a discreet mingling 
with the passengers in off time, but uphold- 
ing the dignity of the ship at all times. 

“There were no youngsters among us 
then—that is, we were all between 22 or 
23 and 30, with a few older men. Those 
of the younger men were carefully chosen 
and were boys who were capable of con- 
ducting themselves in a dignified, manly 
fashion. They were easier to find at that 
age then, than among our present day mod- 
ern ‘sheik’ class. 


“Well, I stayed with the old ship for 
two years, and never once did I overstep 
the bounds of ship discipline—-had I done 
so, I would probably be selling boots and 
shoes today. At the end of that period, I 
was assigned to a berth at one of the few 
shore stations then existing. 


“Tt was not long after this that shore 
stations began to sprout up at numerous 
points along the coasts. The Navy became 
very active in this way, and numerous 
naval vessels were rapidly being equipped. 
The commercial interests were slower, but 
soon afterward came the Republic-Florida 
disaster, which opened the eyes of the 
steamship men to the possibilities of wire- 
less and it was not long before a mad scram- 
ble commenced for equipment and operators. 
Apparatus could be turned out readily 
enough by merely increasing production at 
the factories, but operators were far from 
plentiful. The operator situation became 
acute directly afterward, when the radio 
communication laws went into effect, intro- 
ducing Continental code and requiring a li- 
cense. Many of the older men dropped out 
—they did not propose to go through a 
course of study to prepare them for jobs 
that they had already held satisfactorily for 
several years. Then the influx began. Young 
fellows diligently devoted themselves to code 
practice, hung around the coastal stations 
and in devious ways managed to gain a suffi- 
cient knowledge to pass the Government ex- 
amination. Armed with an impressive ap- 
pearing certificate and full of confidence, 
they applied for employment and were im- 
mediately assigned—a number to large first 
class liners. Until then, we older men had 
maintained our reputation for conscientious 
and industrious application to our business, 
but the younger element, typically ‘Young 
America,’ were determined to miss nothing, 
and immediately took over rights that were 
not theirs. Craving company, the radio 
cabin, formerly maintained as a telegraph 
office for the transaction of bona fide com- 
mercial communication business, became a 
gathering place for the socially inclined 
young neople and their more curious elders. 
Frequently the Captain would come to the 
cabin to hand in a message, and was annoyed 
to find frivolity the rule and his message 
accepted with an airy nonchalance that 
seemed to say, ‘Yes, yes. This will receive 
attention at some later time. I am occu- 
pied now.’ 

“It was only natural that such a condition 
should embitter the Captains, for years ac- 
customed to the striet discipline of the sea, 
and a dignified conduct of all the depart- 
ments of the vessel under their control. 
Captains grumbled among themselves and to 
the owners. Operators on shore leave painted 
highly colored pictures of the wondrous life 
they were leading aboard ship; how the 
Captain was ‘working for them’ so to speak, 
and in general inflaming the youth of the 
country with a desire to be wireless opera- 
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NO SOLDERING—LESS DRILLING—SCIENTIFICALLY BUILT 


Anti-capacity JACKS 


oe!) DS Oe 
Anti-capacity SWITCHES 


Lower-Loss 
Vernier 


VARIABLE 
CONDENSERS 


_- 


Lower- BHONE PLUGS 


oe ae Mice 
OSS 
t RHEOSTATS 


Lower- 
Loss 


SOCKETS 


Lower-Loss 
VARIO- 
COUPLERS 


Ww 


fowl’ GRID LEAKS 


Lower- 
Loss 


INDUCTANCE| 
SWITCHES 


Lower- 
Loss 


~and then hear 
the difference! 


You know what you want from that better set 
you are going to build—longer DX, clearer tone, 
and no interference. The sure way to get what 
you want is to build with Jos. W. Jones parts. 
Aside from better results, it is twice as easy to 
work with Jos. W. Jones parts. 


Capacity 
SWITCHES 


5 Types 


Jos. W. Jones Jacks and Switches kill capacity effects. 
The old-style Jack and Switch, because of long parallel 
leads, act as condensers. Jos. W. Jones Jacks and 
Switches pass the “juice” through without the smallest 
loss. Always ask for the switches with the little red 
button. 

Low loss is a feature of all other Jones parts. 
along with less drilling and no soldering. 


That, 


For Better Results Build With JOS. W. JONES 

Switches Variable Condensers Phone Plugs 
Rheostats Potentiometers Grid Leaks 

Inductance Switches Sockets 


Jacks 
Vario-couplers 


TRADE MARK. 
“IMPROVED” 


radio parts 


JOS. W. JONES RADIO MFG. CO., Inc., 40-42-44-46 W. 25th St., New York 
. eae Radio Improvement Co.) 
Headed by JOS. JONES—for 28 years a successful tal 
and Nedier of precision instruments, 


BRANCH OFFICES: 
Boston: 


Philadelphia: 
99 Bedford Street 


1011 Chestnut Street 


o=> & poTENTIOMETERS 


Radio News for January, 1925 


__—“A7 | «tors. The natural result was that hordes 

—— - ow — ; — | of young fellows got into the game, and soon 
a OO NC ONC \ TR TTR SR ACEC each employing company had long waitin 
RE MOO MOA, Mis tS, ik AS lists. There was another effect that wel 
even more damaging than the over-riding of 
discipline by the operators. With such a 
number to choose from, and the majority 
craving an assignment for the ‘glory’ of the 
job—pay was secondary; it was only nat- 
ural that the wages, after a short upward 
rise, should naturally decline. This received 
a feeble protest, but in view of the eager 
desire of the numerous applicants for ships, 
the action was not of sufficient. strength to 
have an appreciable effect, and it was not 
long before the real old-timers quit in dis- 
gust, leaving the field to the newer element. 
“Then came the World War. Thousands 
of the boys enlisted in one branch of the 
te service or another; hundreds of new ships 
s — : were built and again a serious shortage of 
: : : . operators was found to exist. The wage 
“Experience ts the Vital Factor in Excellence” scale rose in leaps and bounds until finally 
a goodly number of the old hands returned 


to the game. Meanwhile numerous commer- 
cial and government schools were turning 
radio operators out by the thousands, but 
so hurriedly were they put through their 
courses that they were barely able to handle 
a light trick. The bars were down and 
the slightest knowledge of the code secured 
a man an excellent berth. Many of the 


(PY"HE THOMPSON COMPANY is the only —_—A critical investigation of each model operators then employed had not yet reached 
organization that has been manufactur- will disclose outstanding features of the shaving age, — a goodly number were 

“ ing radio apparatus exclusively for fifteen genuine effect, in artistic appearance, in knickerbockers ! be 
years. During this time its research labo- naturalness of tone, simplicity of opera: At the close of hostilities, we were left 


: with a large merchant fleet and thousands 
: , -cted developments _ tion. 
ratories have perfected de P of operators—some good, more bad, and the 


which have contributed largely to the Radio in the home broadens the scope great majority just mediocre. It was essen- 
advancement of the radio industry. of human happiness. Every day the tial that the radio cabins be manned at once, 
broadcast program carries something for for with the close of the war, many of the 
every member of the family. older operators returned to other lines of 
- > ic / } ” 4 

eww " d Speak ey The 5-tube GRANDETTE is $125. The endeavor. But this’only served to leave an 
wee ares fe 4] S-tube PARLOR GRAND, (shown above) is enormous number of new opérators—boys 
i PAIN Nilb =] $145. The 6-tube CONCERT GRAND is who had left school to enter the fighting 
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that embody the latest and Nil R 
7 acti H i & \ LW 8 URN $180. Prices are without tubes or batteries. ia od = hs: oe 
best practice in Radio Engi 1) eee SUE Tha Yeempuee Spdiion, Gb enttad de. forces and consequently-had. picked up wire 


neering. here era Y hragm and other special features, is now $28, less as their first job...They had no other 


cs i to return to, and, thérefore, our post-war 
Write for attractive literature and name of Thompson dealer near you. supply of operators was largely drawn from 


R. E. THOMPSON MANUFACTURING CO. ae vin elie toys 


ca atiae 30 CHURCH STREET “Many had rubbed elbows with some of 
JERSEY CITY, N.J NEW YORK, N. Y. the newer pre-war men, and had listened to 
f their glowing tales of life aboard a passen- 

ger vessel. The word passed, and as these 
boys were assigned, they immediately at- 
tempted to take possession of the social 
activities of the ship. For several years 
thereafter, and even at the present time, 
the turn-over in operators has been terrific. 
Where, in the old days, we often remained 
on one vessel for a year or more, the modern 
ChomPpsunp Romeo of the sea makes one trip, resigns 


=I” SPEAKER * peeie either on his own volition or by request of 
Oe GRANDETTE a greatly harassed skipper, and goes blithely 
on his way to conquer new fields. 


A a A AN . ran ~~ oy “Just how this affects us of the coastal 
WW WW WS. SEU SUSUR TUTE TWT | stations, may be a bit h 
pete \ eh ole aes \ oa stations, may be a bit hazy to you. Let me 
ew Pe. Ose 6 Sse @'U Ft ev\ Sse A coastal marine station is de- 
i> 


This wide experience, now available 
in the Thompson apparatus, means 


CONCERT GRAND 


explain: 

pendent upon the traffic tolls accruing from 
the messages handled for its existence. At 
best, it is a gambling game, as we never know 
Greater Distance. Less Noise : just how much the traffic tolls will total 
— each 24 hours. Consequently, we must keep 


! 'U R N -I eg 7 expenses at a minimum to justify our exist- 


ADJUSTABLE h ence. This means, that where we might 
GRID LEAK Pea rd wa xf possibly need two men on watch at a time— 
arts : one on the radio circuit and one on the land 

; eA Every desler should have our . es wires—we must endeavor to reduce the num- 
big io ber by picking good men who can handle 
be ee the whole job. Again, > make’ a paying 
: je day shipments. ™ roposition of a station, they must work fast 
a + og accurately. This means that when a 
vessel has a message for us we want it 
Only $1 at Your Dealers, or Direct From Us. snappy, with no ‘dilly-dallying’ around, use- 
TURN-IT RADIO SALES, Inc. ree «c. E> less signals, much testing, etc. We want 

71 Murray St., N. Y. C. 138BW LAKE St CHICAGO the message and want to be through with 

that ship so that we can turn and get rid 
of the business to the land line as expedi- 
, é , “i 
Insure your copy reaching you each month. Subscribe to Radio News— ronan bey ened ae cand ther — * 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. cs ths amewered aitkia a cosendy longi 


Tune in Christmas with a KODEL 


Model P-12 Two- 
tube Portable. 
(Model P-11 with 
amplifying tube 
added, which in- 
creases distance 
and volume 
many times.) 


$2250 


Model S-1 Kope. 
Crystal Set. 
Sensitive, selec- 
tiwe, low-priced. 


$5 


Model C-12 Two-tube Re- 
ceiver. A great distance 
getter; puts local stations 
on the horn; single dial 
tuning. 


$18 


HIS Christmas anyone can give the best 

that radio offers, for KODEL radio receiv- 
ers are priced so low that anybody can afford 
them. And they are so simple to use! Just 
one dial to turn, and in the stations come, 
near and far. Only two dials in the 3 and 4 
tube sets. Santa can even bring radio to 
the apartment house where antennas are 
prohibited, for KoDEL will work on ground 
alone—hook it to the nearest radiator! 


All KopEL sets contain a unique circuit, 
discovered by an independent experimenter. 
When radio conditions are right, 1000 miles 
on one tube! Add tubes until the four-tube 
set gives you the possibility of transcon- 
tinental reception. 


See the KopDEL line at your dealer’s. If 
he does not carry these marvelous sets, send 
us his name and address and we will send 
you the interesting KoDEL catalog, from which 
you can order direct. Money returned if any 
KODEL set does not more than satisfy you. 


DEALERS: The KODEL is a sensation wher- 
ever introduced. Write for terms. 


KODEL MANUFACTURING CO. 


Under the same management that made the HoMCHARGER famous 


121 West Third Street, Cincinnati, Ohio 


FREE! Write for instructive Koper catalog, entitled 
“Radio for Every Purpose and Any Purse.’ FREE! 


Model C-13 Three-tube Receiver. 
Gives five-tube volume with 
only three tubes, due to reflex 
amplification. 


$280 


KopEL Model C-14 Four-tube Re- 
ceiver, illustrated above, is priced 
at $32.50 (without battery 
cabinet, loud speaker or acces 
sories). Battery cabinet can be 
furnished with any KODEL set 
at slight additional cost. 


$320 


With Battery Compertment 
$37.00 


Model C-11 One- 
tube Receiver. 
The biggest value 
in a one-tube 
radio set today. 


$102 


Model P-11 One- 
tube Portable— 
the Camerg of 
Radio — Price 
$16.00 without 
accessories. Tube, 
batteries, head- 
phones, antenna 
and ground wire 
all self-contained. 
Weight 4% lbs. 
complete. 
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Somerset 


Fe 


WS ao oo an 
| - STRATFORD MODEL ware 


4 tubes—2 dials-—space for “‘B’’ batteries 
in hand-rubbed, mahogany cabinet 


List $65 


EL SHELBOURNE MODEL vay , 


4 tubes—1 dial—synchronized 
control, space for ‘‘B’’ batter- 
ies in hand-rubbed mahogany 


cabinet List $85 


Beginning a NEW 


The Day Has Come 


RUTH in radio, from now on, will 
be the firm foundation on which 
the public will build its confidence. 


Confused anddisappointed by extrava- 
gant and misleading claims, by high 
sounding names and mysterious terms, 
the radio buyer has eagerly sought for 
an assurance of full value for hismoney 
and a definite idea of what he can ex- 
pect for a definite expenditure. 


The Somerset line has been developed 
to meet this unfilled want. It has been 
planned on the basis of providing a 
full dollar’s worth of radio for the con- 
sumer’s dollar, of highest quality for 
the least money, of conscientious work- 
manship and best materials, backed 
by the finest engineering skill that 
money can command. 


Each Somerset receiver represents, the 
best that can be offered at its price— 
the utmost in results and permanent 
satisfaction to the buyer. 
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But extravagant claims and 
misleading descriptions will 
have no part in the sale of any 
Somerset receiver. This we 
pledge at the outset. 


Every Somerset receiver must 
stand on its own merits—on 


s, 4 
* its performance as well as its 
y appearance. And every Somer- 4 
“ set receiver is backed by the Somerset | 
full and definite guarantee that it is Standish ‘| 
4 exactly as represented or the purchase 
| price will be refunded promptly and 
n 
a cheerfully. 4 tubes—1 dial—synchronized control 
\, For we seek, not single sales, but a (with built in loud speaker and storage 
t famil Ccntteiel anh ential battery compartment), in hand-rubbed 
r grea amily of satisfied and enthusias- dehoteay cobintt List $150 
% tic Somerset owners. 
t q 
Send at once for literature i 
sel todninnilelra agen cid = SOMERSET MARS Hodel 5A | 
" new Somerset line of radio “oe = 
t receivers—it is well worth { 5 tubes—3 dials in hand-rub- j , ie 


bed mahogany cabinet with 
space for ‘‘B’’ batteries 


List $75 | 


your while. 


Somerset 
Mars 


The Somerset Calibrated 
Audio Transformer—herald- 
ing a new and complete line of 
radio apparatus, developed in the 
Somerset Engineering and Re- 
search Laboratories and all char- = 
acterised by the same superior — mene 
design, highest grade materials 
and painstaking workmanship as 
the Somerset line of com- 


18 HUDSON ST. NEW YORK 


AUDIO 
FREQUENCY 


SDR 2 AE LETS 
ae 


Actual Size 


Radioina Nut Shell 


Get the Distance 


Hear It Clearly 


How to obtain this 
result for the least 
expense—the answer 
is in the transformer. 


LIBERTY TRANSFORMER 


(at a popular price) 


Makes Any Good Set Better, 
or Your Money Back! 


GUARANTEE 

“‘We guarantee to the pur- 
chaser of any Liberty 
Transformer complete sat- 
isfaction or a prompt re- 
fund of the entire purchase 
price when returned in 
good condition within 30 
days from date of pur- 
chase. No questions 
asked.”” 


a Air-Core 


Panel Mounting 
vpe 


Radio Frequency 


Buy from your dealer or post 
paid from factory by remitting 
price. 


Audio Freq. Trans. 


Base or panel mounting type 


Radio Freq. Trans 
Terminal Lugs per dozen 

Per thousand. .$4.00 
LIBERTY Sealed Five tuned Ra- 
dio Frequency Receiver ...$100.00 


(Write for folder) 


Liberty clear tone transformers com- 
bined in this perfectly balanced “‘low- 
loss” set make it astonish all who 
hear it. Write for interesting folder 
“Choosing Your Radio”—which_de- 
scribes the LIBERTY Sealed Five 
Receiver. 


Dealers Write 


Liberty Transformer Co., inc. 
555 N. Parkside Ave., Chicago 


Use “RAGEMCO” Tools to Build Better Radio Sets 


em RADIO 


——am=s TOOL SET 


This is the handiest 
set of tools ever made 
for Radio Work by 


Rach 
6% i long, holding a opetenente; 1 "Blade, 5 %x3/16; 
1 Blade, 3% x %; 1 le 2% «x %; 1 Countersink ; 
Socket Wrenches for a smal nuts; 1 Reamer to - 
holes in panel from ~ Wrench, one end 5/16” 
square or hex. for jack, ar %” hex., 
GR-701—Price ............. $3.00 


RADIO 


ee) anor 


Saw 2s TOOL 


Bends Bus Bar 
or wire strips 

<—] and _ scrapes 
° Yr wire, bores and 
reams holes, 
etc. Tool consists of 4” black japanned handle, to 
which it attached wire bending device, with nick- 
eled ferrule and 3 inches long two sided reamer. 


GR-702—Price 


Order by order numbers. Remit by cheek. —2 order, 

ition’ charges teil parts ofc. Sra poems ate 
on ~ ig all parts possessio 

Gay as order is received. {tf not satisfied, money ‘wi be 

refunded uron return of aA, 


We carry a complete list of Radio Tools. 
matter what you want we have it in stock. Write 
for our complete tool list. 


THE RADIOGEM CORP., 


- 66-R-W. Broadway, New York City 
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of time and expect an operator to take our 
traffic at a decent rate of speed and with 
a minimum of repetition. Tell me, then, 
when an operator has a roomful of giggling, 
bright-eyed young ladies and witty (?) 
males, how is it possible for him to handle 
trafic in any kind of snappy shape? It 
can’t be done; the shore station must lose 
precious minutes and meanwhile, ‘Sparks’ 
flashes meaning winks at some little minx 
while guessing. at what the coastal station 
just said. 

“We have a further reflection of this slip- 
shod method of conducting a legitimate com. 
mercial message business in the lack of abil- 
ity of great numbers of our sea-going oper- 
ators to grasp the fundamentals of traffic 
handling. If you have listened to marine 
communication lately, you'll note that there 
is a deplorable lack of good senders today, 
Either they have not properly learned to 
form the characters of the code, or they 
have attempted to develop an individual style, 
or ‘personal swing’ as they are pleased to 
term it. This is a most despicable habit 


| and stamps one as a ‘ham operator’ quicker 
| than any other practice. 


It is the pride of 
our coastal stations that we use the Conti- 
nental code just as it was written, and I'll 
risk bragging a bit to say that to listen to 
the clean cut, snappy characters that our 
coastal boys turn out is a pleasure. 

“We suffer all around. The sea-going 
fellows are for the most part young single 
bucks who don’t give a hang for anything 
save a place to eat, sleep and a little spend- 
ing money. Their lack of co-operation means 
much to us of the shore stations, who are 
mostly all married and have families. If 
the sea-going operators are going to play 
around and make us lose valuable minutes 
that we might devote to taking traffic from 
other vessels, we aren’t going to get as much 
business each day as we might, and if we 
can’t show good profit returns, our salary 
suffers and that works a hardship on our- 
selves and families. 

“Maybe the youngsters don’t think. Prob- 
ably they don’t, but we certainly wish there 
was some way of waking them up, for it 
means the continued degradation of the for- 
mer respected position of wireless operator 
aboard ship, and has even now resulted in 
classing them with deck hands and oilers, 
and even to assigning them deck duties in 
their off time in a number of instances! 
And they ask—‘What is the matter with the 
game?’ It’s they themselves—not another 
thing! When the boys realize this and com- 
mence to conduct themselves in a manner 
that will be a credit to them—really learn 
‘operating’ and not a conglomeration of stuff 
to just get them by—then their standing will 
rise—but not until then! It is going to 
take them a long while to get back where 
we started—to win the respect of the steam- 
ship men—and they’d best start now. 


“There’s a great deal of blame due the 
radio schools too, for conditions as they 
are. It is beyond me to understand why 
the schools, with few exceptions, do not 
include a course in traffic handling and 
conduct aboard ship as part of the curricu- 
lum. Doubtless it’s because such knowledge 
is not necessary to acquire a license, and 
they are not over-anxious to expand their 
course to include any more than necessary 
for the tuition fee. A number of schools 
do not even have a practical commercial man 
in an executive capacity—merely promoters 
who hire a few foxmer operators to carry 
on. What they need in each school is a man 
who has been through the mill—ship opera- 
tor, coastal man and such.” 

Knocking out his pipe and throwing a 
huge pine log in the heater, he concluded: 
“There. That may not be what you want, 
but it’s my sentiments and those of my men. 
If you can do any good by publishing them 
in a magazine, you’re welcome to it.” 


“But what about the foreign operators, — 
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The New Radio Unit 


That attaches to any 


Radio Set replacing 
both A and B Batteries. 
Read These Facts 


1—Absolutely eliminates all batteries, 
2—NOISELESS at all times. 


3—Will operate any set—no change whatsoever 
necessary in your set. 


4—Steady current at full voltage always—a fea- 
ture not found in batteries. 


5—Will not overheat. 
6—All connections identical to battery posts. 


7—Will operate efficiently up to 10 tubes (% 
Amp. each). 


8—Eliminates danger of burning out tubes. 
9—Attaches to any Light Socket 110 Volt D. C. 


Sent Express Collect 


Better order to-day. In two weeks’ time we will be so 
swamped with orders that they will have to wait their 
turn. Orders sent now can be filled immediately. 


THE RADIOGEM CORP., 
66-R—West Broadway, New York City. 


Gentlemen:—I enclose $25.00. Kindly ship 
me express collect one A-B Power Unit (for 110 
volt direct current only). 


Address 
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Patent Pending 


AT LAS [ 
The Logical Unit for Operating 
the Radio Set—Cleaner, Steadi- 
er, More Compactand More Eco- 
nomical than Batteries 


You can dispose of your batteries. Both A and B types. You can 
use the large space they occupied for other and more valuable material. 
You can rid your radio set of the unsightliness of the A and B batteries. 

We have just perfected this logical ideal unit for the operation of 
the modern radio receiving outfit, a unit that takes the place of your 
batteries and operates direct from 110 Volt D. C. house current from 
the nearest socket. 

The unit is small, neat, compact, not messy. It is silent in opera- 
tion, does not overheat and IT DELIVERS A STEADY CURRENT 
AT ALL TIMES FOR BOTH FILAMENT AND PLATE, THERE- 
BY INCREASING THE SIMPLICITY OF OPERATION OF THE 
MULTI-TUBE SET. 

It is easier to hook up than batteries, absolutely no change neces- 
sary in your set. All connections are identical to battery posts, and 
are so marked. Has taps for the following voltages: 6, 22, 60, 90. 

Entire unit is only 14 inches long by 6 inches wide by 5 inches 
high. Construction is of the finest materials for dependable long life. 
The unit is beautifully finished and will not detract from the appear- 
ance of the most ornate receiving set. 


This Unit for Direct Current Only 
AC Unit Under Constuction 


Use the Coupon on the Left 


66-R- West Broadway 


The Radiogem Corporation 


New York City 
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Super-Ducon 


A Major Radio Invention 


No more B batteries! 


The Super-Ducon is the most important and valuable 
radio invention of the year. It brings many advantages 
to the set owners. Upkeep expenses are cut. No more 
of the expense and fuss of installing “B” batteries. No 
more poor reception due to weak batteries, but 100% 
performance all the time! 


Ask your dealer for a copy of the 16-page Super-Ducon Booklet 


Dubilier 


CONDENSER AND RADIO CORPORATION 


ADIO TUBE 
EXCHANGE 


We Repair All rood Makes of Tubes 


W.D.-11 


UV DOL or C3301 co89 .00 


D.V.-1 or D.V.-2 
U.V.-200 or 201 
C.-300 or 301 
U. V. 202 Repaired, $3.00 
All tubes guaranteed to do the work. 
4 - TUBE EXCHANGE 


200 BROADW NEW YORK CITY, N. Y. 
SEND FOR RADIO€ ‘BOO Ail Mail Orders Given Promot Attention 


‘all of interesting intormation and offers Orders Sent Parrel Post C O 
Sh eat, a the aa. —— 


M.0.HoG.s, Dot A696 106 Liberty St. N.Y.C. 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Chief?” I inquired. “You've dealt only 
with our own men.” “Yes, and that’s all 
I need to mention, too,” the old timer shot 
back. “If our boys were as good as the 
Limys, the Frogs and the Spiks—well, we 
wouldn’t have a word to say. Those for- 
eigners are officers on their vessels, and 
they attend strictly to business. »They may 
not be so much on the key, and a good fast 
sender can often put them ‘under the table’ 
but if we ask them for ‘WA force’ they 
GIVE us the word after force—not a bunch 
of question marks and ‘QTA please.” We 
don’t hear any useless stuff come “out of 
their gaps and they get the stuff through, 
If all our business was with foreign ship- 
ping we'd pile up a neat profit.” 

I thanked the old Chief, and bundled into 
my overcoat preparatory to again facing the 
icy blast. The wind had died down a bit: 
and dusk was closing in as I stepped out 
in the deep snow drifts. It was quite a 
long walk to the tiny railroad station and I 
mused on what I had just heard. It was 
worth considerable thought. It would seem 
to me that, were I back in a ship’s cabin 
and the words of the old Chief were brought 
to me, I’d be just a bit ashamed to read 
my comparison with the foreign operators. 
I would be inclined to take stock of myself 
and see if perhaps I wasn’t one of the cogs 
that was not properly meshing with the shore 
station machine in the greatest game in the 
world. Give it a thought—are you a con- 
tributing factor in the gradual decline of 
the American radio operator afloat, or dre 
you a valuable asset to the game? 


THIS RADIO PROPOSITION 
By J. E. HARA 


Lately many of the older operators 
have been heard to voice complaint with 
the conditions under which they labor. 
And it seems to us that their dissatis- 
faction is well founded at that. It is only 
the new man in the game who shows any 
content, and that is readily understood. 
He does not intend to remain long in the 
game, so while he is seeing the world, as 
per the advertisements of the school he at- 
tended, he can put up with anything, tem- 
porarily. But this -is decidedly unfair to 
the man whose profession is that of tapping 
a key for his bread, butter and bunk. 

There is room for. considerable change. 
First, radio operating should be placed on a 
solid foundation, that is, advancement should 
be accorded to experience, ability and ambi- 
tion. It is entirely wrong for a new man, 
just fresh from school, to draw the same 
pay that an older man and decidedly more 
capable one receives. Nor should a new 
man be given a ship that an older and more 
experienced one really rates. 

After. promotion had been well organized, 
then a decent maximum remuneration should 
be set, or better still a legitimate compen- 
sation and bonus for years of service. 

In this way the youth, who in his teens 
bounces joyfully out of the Ham factory and 
realizes that he is in a game where he can 
get somewhere, if he settles down to the 
routine, will be an asset to the game. But 
in the present chaos that exists a young 
fellow knows he can get nowhere and after 
a year or two, in which he tries to see as 
much of the world as possible, he casts the 
business up. 

One of the worst practices known today 
is the fashion of wedging young fledglings 
into openings that require one man. The boy 
is unused to going to sea, to radio operating 
in its finer points, or to the multitude of 
little things that count to make up a suc- 
cessful and efficient operator. 

He gets outside where many stations are 
buzzing away, many far too fast for him 
to understand because he is excited, so fear- 
ing that someone might have traffic for him 
(he prays that no one has) he sends out a 
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New Atlas speaker with 
the exclusive and strik- 
ingly beautiful bronze- 
brown ripple-finish. 


TRADE \MARK 


DIO REPRODUCTION 


SDEQARkE 


“GIVES THE BEST THAT’S IN YOUR SET” 


O ban, material of the horn plays 
an important part in the faith- 
fulness of Atlas Radio Reproduc- 
tion. The resilient core absorbs 
' the vibrations of the horn material; 
while the rigid surface conserves 
the sounds you ought to hear—as 
you want to hear them. 


All Models Have Harmonizer Adjustment 
(Pat. applied for) and Compound Diaphragm 


Multiple Electric Products 
Company, Inc. 


365 Ogden St., Newark, 'N. J., Dept. F 
New York, Boston, Philadelphia, 
Baltimore, Pittsburgh, Detroit 

Chicago, S t. Louis, Atlas unit, complete 
Rialto Bldg., San Francisco with attachment 


couplings, to fit all 


hon 
Sole Canadian Distributors etannet tna 
Marconi Wireless Telegraph Co. of Canada, Ltd. bray ; 
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OM 4 (€Q- This little CQ is usually a slow and 


dragged out affair, and if some passenger 
ciate boat happens to be copying close by, you 


pss 7 i iii can imagine what happens. And it is un- 


necessary. If the young operator had been 
“Oh b 
OY; 


placed second operator on a not too busy 
vessel for a few trips, he could have been 

that’s 

| (7? 

clear: 


taught that the CQ is invariably the mark 
TRADE MARK REGISTERED 


inti 


of a Ham. And no one likes to be classed 
as a Ham. 

Regardless of what may be said, there 
can be no denying that at its inception the 
URTA had the proper spirit and plans for 
making operating at sea a better proposition, 
Because a few took advantage of the possi- 
bilities that presented themselves, it does not 
follow that a similar organization should 
fail. It needs men who are now managing 
the radio companies, such as Mr. Hahne, 
Mr. Fitzpatrick and several others, whose 
interest is with the operators, as its leaders. 

There are one or two companies which 
do properly rate a radio man, and one of 
these is the United Fruit Company. It 
would, therefore, be well for any organiza- 
tion that might spring up to acquaint itself 
with the method the Fruit Company employs 
in handling its large personnel of radio 
operators. 

This article I trust will elicit others from 
men similarly interested in seeing radio 
placed upon a man’s basis. 


~ Portable Broadcast | 


Stations 
(Continued from page 1149) 
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Out of the many uncertain- in California—an ideal place for 
ties, doubts and experiments has testing under all conditions. 
emerged the perfected radio— In long distance receiving it 
Radyne—developed by two plo- successfully competes with all 
neers—men who were radio ex- competitors under similar con- 
perts when the number of radio ditions, 
operators could be counted on 
the fingers of one hand. 


Se 
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standard broadcasting microphone and _ line 
amplifier are used. Three microphones may 
be used, one for announcing, one for orches- 
tra and one for studio purposes, where these 
are necessary. A switching control arrange- 
ment is provided whereby each one of these, 
or any of them at once, may be used at the 
will of the announcer. Special armored 
cable is provided whereby the microphones 
can be placed as far as 300 feet from the 
truck, allowing the broadcasting of perform- 
ances in halls, etc., with the truck parked 
outside. 

The wave-length is 268 meters. The call 
letters are WJAZ. The average radiation 
is four amperes with an upward modulation 
of about one ampere. 

A complete receiving set with loud speaker 
is provided for checking the modulation and 
also for maintaining communication, if this 
is desired at any time. 

In the transmitter proper, the Hartley os- 
cillator circuit is used, with Heising modula- 
= tion. 


oe 
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Its clarity of reproduction and 
SRS age simplicity of operation, the most 
Chis simplified, balanced re- desirable features in radio, place 
ceiving set is now available to . Radyne in a class by 
people everywhere—after hav- ceealf, 
ing become the most popular set 
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In price Radyne gives 

greater value for less 

money than similarly con- 

structed sets, another impor- 

tant feature. ; 

If your dealer cannot supply 
$75 you with Radyne, write to us. 


to _ Great Western Radio Corporation 
$ 275 1118 Harrison St., San Francisco, Calif, 


Radyne clarity of reproduction is 
worth insisting upon. 


DEALERS and JOBBERS—Write for liter. 
ature and discounts. 
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{ Want To Know 


(Continued from page 1190) 


seen TT 


is also the small end of a funnel which catches 
sound waves—the funnel being slotted to avoid 
—_ 4 J vibratory distortion. Thus sound oscillations will 

a , s be transmitted to the glowing portion of the air 
gap, causing variations in the “emission current.” 
hese are registered in the circuit of which this 


s air gap is a part, via a resistance, and thus 
“a carried through tube amplifiers. 


[E you write today NOISY SET 

oda can have this | a (2075) Mr. Chas. W. Hyde, Richmond, In- 
p amazing mile, one tube : ° 

Low Less Danedyne Radio Set for only work. re Fleer ie eR — explain why a WD-11 tube will 

$15.00! An amazing new application | ‘ ‘actual work mee 2 hat erat h UV- 

af - nee ee Se ne alapparatue. N = hen in a a that operates when a 

n station after station wonderfully lou ¢ 2 ube is used. b 

and clear. Very economical; uses dry mag BA Auto A. 1. We should say that the WD-11 tube is 

cell batteries. Easy to work Or, a higher “B” battery may 


Send for FREE CIRCULAR today. t AGT QUICK defective. ; ig 
It costs nothing to investigate. ate required for it. While the UV-200 tube may 


operate with only 16 or 18 volts on the plate, 

Oept. A. 69 Lib DANO RADIO COMPANY you may require as high as 45 volts on the 
4 x iberty Street Brooklyn, N. ¥. plate of the WD-11 tube. It is also possible that 
your “A” battery was not —o sro 
y i he entire output of a single dr 
Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year. ee 4 gg anal yg i ae. Some vheostat® 

Experimenter Publishing Co., 53 Park Place, N. Y. C. ° 
(Continued on page 1229) 
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Buy High Grade Parts and 


PoORMICA Panels 


F you want real results from your radio set, buy high grade parts, low loss con- 

densers, good transformers and Formica panels! Then after you have labored 
over your set you will not find others using the same number of tubes who get 
stations you can not get. 


The manufacturers of the finest radio sets built in America have endorsed Formica 
by using it. It is the panel material of 125 leading makes. 


There are reasons for this almost unanimous choice of Formica — and the reasons 
are longer life, no warping and sagging, low electrical losses and fine appearance. 
Formica works easily with ordinary tools. 


Formicaismadein four splendid finishes: Gloss black, dull black, mahogany and walnut. 


It is the standard radio panel material from coast to coast. More of it is used every 
year. In big sets incorporating radio frequency amplification, it is now regarded as 
essential for base panels and terminal strips. Mount everything on Formica. Don’t 
let it touch wood. 


Dealers: Formica service and quality and the universal demand for the material 
make it the most satisfactory and profitable panel line you can carry. 


THE FORMICA INSULATION COMPANY 


4618 Spring Grove Avenue, Cincinnati, Ohio 
Sales Offices 


50 Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa. 516 Caxton Bldg., Cleveland, Ohio 
422 First Ave., Pittsburgh, Pa, 1026 Second Ave., S. Minneapolis, Minn. 9 S. Clinton St., Chicago, Ill. 

1142 Granite Bldg., Rochester, N. Y. 585 Mission St., San Francisco, California 708 Title Bldg., Baltimore, Md. 
415 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans 47 King St., Toronto, Ontario 


Hear the Formica Band every Wednesday evening from 9 to 10, Central Time, over WLW 


ORMICA' 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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2503 Miles to the Southland for $40 


: — P : . lls you how to make the trip, what to 
At an actual cost of slightly under $40 a-school principal in Montana it can be done by anyone. It te ‘ : 
undertook a 2,503 mile tour in his car to San Diego, California. This see and how to get the utmost from your trip. : 
included the price of gas and oil. You will be surprised how cheaply, how conveniently and how easily 
Motor Touring to the Southland in winter, to oe land of the ge a week or more can be spent in the wonderful southland. 
skies and warm breezes, is inexpensive and at the same time is the . ' 
most interesting trip in the United States. BUY THE DECEMBER aUE oo CAMPER AND 
Motor Camper and Tourist, in the December Issue, tells you how TOURIST T 
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do not cut out quite enough wire at the minimum 
resistance position; resulting in a greatly reduced 
current supply to the filament (insufficient for 
operation of the tube). If an adapter is used, 
contacts may not be perfect. The information 
you furnished was only fragmentary. 

. 2. What can you suggest for reducing the 
rushing sounds heard when no signals are com- 
ing through my five tube set- (two stages of 
tuned radio frequency amplification)? 


A. 2. You may have a noisy “B” battery or 
tube. Socket connections may not be good. You 
may have leaky fixed condensers. The grid leak 
may be noisy. The “A” battery may be in need 
of charging, or it may be erratic in action for 
other reasons. The rheostat or battery switch 
may not be making good connection. The phone 
cord may be partly broken and the test for this 
is to shake the phone cord without moving the 
phone plug. If loud crackling sounds are heard 
when the phone cord is moved, it is evident that 
the cord should be changed. Occasionally phone 
plugs do not make good connection in the jack. 
The variable condensers may be making poor 
contact. If turning the plates produces loud 
crackling sounds, this may usually be considered 
the trouble. 

Poor connections are easily located by moving 
the panel and by moving the wires. Often, wires 
that appear to be firmly fastened may not he 
making good contact at all. Try a 0.05 mfd. con- 
denser from the last audio tube plate, to “A” 
minus. 

QO. 3. What are microphonic noises? 

A. 3. The “imperfect contact’? microphone con- 
sists, in addition to the battery supply, of metals 
imperfectly touching. This combination is sus- 
ceptible to slight motions. If such a condition 
arises in a receiving set, the result is a ‘‘micro- 
phonic” effect and the constantly varying current 
causes the audible sounds usual from imperfect 
contact microphones. 


PICTURE DIAGRAM 

(2076) Mr. Clyde Council, Red Springs, N. C., 
asks: 

Q. 1. Please publish the Radio Act of Con- 
gress of August 13, 1912. I understand this act 
contains the regulations covering radio communi- 
cation. 

A. 1. The act to which you refer takes up 
many pages in the booklet called “Radio Com- 
munication Laws of the United States,” published 
by the Government Printing Office, Washington, 
Dz This publication may be procured from 
the Superintendent of Documents, Government 
Printing Office, Washington, D. C., at the price 
of 15c per copy. 

" Please publish a picture diagram of, 
the standard three circuit tuner, using honey- 
combs. What variations could you suggest for 
increasing the range or volume? 

A. This circuit will be found in these col- 
umns. The size honey-comb coils required may 
be readily determined from the following table of 
wave-lengths obtainable when standard honeycomb 
coils are shunted by variable condensérs of .001 
mfd. capacity. If condensers of .0005 mfd. capac- 
ity are used, the maximum wave-length will be 
approximately half the value shown. The mini- 
mum value will be determined by the minimum 
capacity of the condenser used. 


Number 
of Turns Wave-Length 
Oe Sips bawew ewes sbogas avdseseone, SOOT 
OS sssa eeecccccoccece TeTTTTreT «+ 180—515 
ERED NOR ote Corre er - 240—730 
Uae uewuice sa ous aes > PE Te REET RS cee bo 
DUP Awhsed 0s 0 diste  ild eS ame eis Sela - 450—1460 
ree ae oe hele baie Serre +» 660—2200 
El NduwsSuewosaee cates rice sclooeee 930—2850 
ee err wien anes - -1300—4000 
i OP ESAT I ok PRR es Re 1550—4800 
«++ -2050—6300 
Dib’ 906 p 4b iwilg.6 004,05. xh es ee 
dteeeased 4000—12000 
eeeeeeeee - 5000—15000 
OC ERT Te Pee LE EE 6200—19000 
ds dbbeesceddvade db ov eet tewede 7000—21000 
(ceASEEG ROS CNET OSS MCs Rae 8200—25000 


Tf only the detector tube is used, the aerial 
and ground connect to primary B. If the radio 
frequency unit is added, the aerial and ground 
connect to a honeycomb coil placed in non-induc- 
tive relation to the other’ three honeycomb coils. 
Primary B then becomes the coupling coil that 
couples the output of the radio frequency tube 
to_the detector innut. 

If an audio freaviency amolifier is added, there 
should be no difficulties. This method of adding 
an audio frequency amplifier unit may be applied 
to any set having the same battery connection 
system. 

This circuit is readily adaptable to almost every 
tadio instrument. For example: Primary “A” 
may be home-constructed of about 55 turns of 
No. 20 wire wound on a_three-inch tube. Or, 
it may be a variometer. The tickler may be a 
variometer, while primary “B” and secondary 
may comprise the usual two-coil type coupler. Tf 
desired, the untuned primary, three-coil type of 
coupler may be used for the primary “B,” sec- 
ondary and tickler. In this case the primary 
B” variable condenser would not be required 
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Type 6-D Broadcast Receiver 


Non-oscillating ~. Non-radiating 


a lity Oe eee 


: 


BEISEMANN :- MAGNETO - CORPORATION 
General Offices: 105 Broadway + 


re 


SPECIFICATIONS 


Circuit: Two stages of tuned 
tadio frequency amplification, 
detector and two stages of 
audio frequency amplification. 

Non-oscillating. Non-radi- 

ating. Astatic transformers 

used to minimize mutual 
induction. 

Tubes: Five in all. Jacks 
rovided for either five or 
our tube operation, 

Batteries: Either storage or 

dry-cells. 

Cables : Conpiee set supplied 

for “A” and “B” batteries. 

Wavel engths : 200 to 600 me- 

ters, with uniform efficiency 

of reception, 

Aerial: 75 to 125 feet, single 

wire. 

Pond: Aluminum, with 

attractive crystal black finish. 

A Eos body capacity 

shield. 

Dials : Sunken design, Shaped 

to fic the hand and permit a 

natural position in tuning. 

Rheostats: Adequateresistance 

for all standard base commer- 

cial tubes. 

Condensers: Single bearing, 

low | cakage losses. 

Sockets : Suspended on cushion 

springs which absorb vibra- 
tions, 

Cabinet: Mahogany, with dis- 

tinctive lines and high finish, 

Ample space provided for*‘B’* 

batteries, 


Wie 
EISEMANN 
~—a A oe, 


oBTROIT e 


HE real, intrinsic value of the 

6-D Receiver can be fully appre- 
ciated only by making direct, side- 
by-side tests with other makes. 


Such comparisons need not be con- 
fined to sets in the same price-class. 
The 6-D is the equal, in every de- 
tail, of many receivers priced $25, 
$50 and even $75 higher. 


Performance of the highest order, 
strikingly attractive appearance 
and moderate price—all these ele- 
ments of true worth are found in 
the 6-D. - : 


You will note its clarity and the 
full, generous volume. You will 
also observe the unusual sharpness 
of tuning. And the finely carved, 
high finish mahogany cabinet will 
make a strong appeal. 


Price $125.00 without 
accessories. For sale 
by reliable dealers. 


New York 


PRAN CISCO ° CHICAGO 


g 
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XPERIMENTAL RADIO 


1000 


Hookups 


Meet the 
Hookup Board 


Mr. Experimenter: 


OU who are experimenting with hook-ups know what it means to connect 

and disconnect loose wires from binding posts every time you try out a 

new hook-up. Sometimes it takes hours to do so and then it is a most 
tedious task. By means of the hook-up board which is now being demonstrated 
every month in THE EXPERIMENTER all this hard work has been done 
away with. Radio experimenting is now a positive pleasure and not tedious 
work. 

You can now make hook-ups in 10 per cent. of the time that it took you pre- 
viously. All this is accomplished by means of the clip-leads and tip-leads pic- 
tured at the left. 

A new science,—ExPERIMENTAL Rapio has come into being. You will want 
to keep abreast with the myriad of hook-ups that are being published in all 
radio publications every month. Reading a hook-up does not give you any more 
satisfaction than smelling a steak. You want to experiment with the hook-up 
yourself. The Experimenter teaches you how to do it. 

THE EXPERIMENTER now has twelve pages of experimental radio every 
month,—articles featuring radio from the experimental side only. Buy the 
December issue now on all newsstands. One copy will convince you that this 
is the one magazine you must have. 


TeEXPERIMENTER 
25c The Copy—ON ALL NEWSSTANDS 


PUBLISHED BY 


GERMOTT PUBLISHING CO., 53 Park Place, N.Y. City 


CLIP LEAD 
TIP LEAD 
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The FADA Meatrectiver 


VOLUME? The FADA Neutro- 
ceiver will give you all the con- 
trolled volume you can_possibly 
desire. Designed to use power- 
ful tubes and operate on either 
indoor or outdoor antenna, it is 
guaranteed to give powerful 
results. 


Clarity? This wonderful, five- 
tube Neutrodyne offers you a 
tone quality which is unexcelled. 
It reproduces every tone of the 
human voice and of every mu- 
sical instrument with lifelike 
fidelity. 


Selectivity? Separates stations, 
tunes through powerful local 
broadcasting and brings in dis- 
tant concerts—even 


Anyone, without previous expe- 
rience, can operate the Neutro- 
ceiver. You can turn your dials 
to previously located stations and 
bring them back night after night. 


Beauty? As a piece of art- 
furniture, the FADA Neutro- 
ceiver is a masterpiece. The cab- 
inet is solid mahogany, with the 
panel perfectly balanced and 
sloped gently to facilitate easy 
tuning. 

Supplementing the FADA 
Neutroceiver and making a com- 
plete FADA line, are five other 
Neutrodyne receivers. Six mod- 
els in all—three, four and five tube 
Neutrodyne receivers in plain as 

well as artcraft cabinets, 


when but a few meters 
apart. 


<nstO BY 


Fut \furaoovae: at a price range from 


27 923 AND 
Fs ot EU HOS + 1430 060 asd Me 
PATENTS PL rOrte: 


Simplicity of control? = Lette Se tag 


$75 to $295. 
dealer. 


See your 


F. A. D. ANDREA, INC., 1581 JEROME AVE., NEW YORK 
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aD 


== 
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will surpass anything you have expected of a radio receiver 


FADA a. Sixty” 
No. 160-A 


“The receiver that has 
taken the country by 
storm.” The best known 
of all Neutrodynes. Four 
tubes. Price ‘occ — 
batteries, etc.) $12 


° 


FADA Neutrola Grand 
No. 185/90-A 

The five-tube Neutrola 

185-A, mounted gn FADA 

Cabinet Table No. 190-A. 

Price (less — bat- 

teries, etc.) 


mean TE 
ut aa] 


————— 
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(Cy) 1924, by 
RB. B. Wheelan, 


F you walked into a room where 

a Radialamp is reproducing a con- 
cert you would wonder where the re- 
markable loud speaker was hidden. 
Certainly you would never suspect the 
superb table lamp, a matchless piece of 
lighting art, of being a Radio Loud 
Speaker as well. 


Floods Room with 

Beautiful Music 
And yet that is just what the Radia- 
lamp is. In the base of this wonder 
lamp is the latest perfected micro- 
phone. Up through the long graceful 
metal cast stem, the sound vibrations 
are amplified to be reflected from the 
“sound mirror” in the top of the shade. 
This clarifies the extra high and low 
notes. Then the sound .is carried 
through the light-heated air chamber 
inside. the parchment shade which 
further purifies it. This combination 


UTM 


Have You Heard 
This Wonderful Loud Speaker 


Mfd. under U. 8. 


Pat. Nos. 
1,185,987, 
1,272,843. 


pendin 


reproduces radio music as it has never 
been done before, “It is simply won- 
derful,” agree Radio Experts. 
You Bathe in the Soft 
Mellow Light 


And when you consider'too, the soft 
mellow light that the Radialamp sheds 
—when.you. see what .an ornament it 
is even to the most magnificently fur- 
nished interior, you wonder that the 
Radialamp can be sold for the aston- 
ishingly low price. Radialamp has 
come to stay—even if you have an old 
type loud speaker you can attach the 
Radialamp to a long wire and use it 
in a room many feet from your Radio 
set. For sale at any good Radio Deal- 
er. If he hasn’t a Radialamp in stock 
you can get complete description and 
information if you write to the 


RADIOLAMP CO. 


Dept. !1 334 Fifth Ave., N. Y. C. 


@ RADIALAMp 


LOUD SPEAKER 


Other patents 


“The Crystal With 
the Power of 
a tube’... 4; - 


Copyright 1924 
By H. Grant 


A THE WONDER 
CRYSTAL 


Ideal For Reflex or Crystal Set 


Guaranteed Concert Tested 
“‘Have so far received 60 stations on Crystal set with 
A-i CRYSTALS; 16 over 1,000 miles distant.”” — 
. B., San Antonio, Texas. 
Sent Postpaid by Insured Mail 50c each 


60c C. O. D. 
Dealers Write for Discounts 
California Radio Minerals 


Burlingame, California 


Wondertul New 


RADIO’B Batiey 


A remarkable new style of storage “‘B’’ battery 
that gives increased range, volume and clarity to 
your set. Inaures full and uniform voltage on 
plate. Eliminates all battery noises. An astonish- 
ing feature is the perforated, hard-rubber insulat- 
ing shield (see circle) over the extra-heavy plates. 
Guaranteed to give 25% to 


50% Longer Life 


Units of 12 cells (24 volts) placed in a one- 
piece rubber container—preventing breakage and 
leakage. If your dealer has not yet stocked the 
General Radio ““B’” Battery, send us only $7.00 
and battery will be shipped direct with complete 
operating instructions. Also ask about our won- 
derfully efficient storage ‘‘A’’ battery. See your 
dealer or write us today. 


GENERAL SALES & SERVICE CO. 
Moline, Ill. 


Only “Bp” 
Battery 
With 


This 
Unique 
Insu- 
lating 
Guard 
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since this condenser is only used when the “tuned 
aerial” tuning system is employed. 

If the “aperiodic antenna” or untuned primary 
aerial tuning system is employed, this aerial coi] 
may still be used as the coupling coil, should 
one desire to add radio frequency amplification, 
Again the variable condenser would not be re. 
quired across the coil “B.” By using this ape- 
riodic method of coupling it is possible to elimj- 
nate one control, at the expense of reduced vol- 
ume. Just how much this reduction is will depend 
upon local conditions (action of the particular 
receiving set used, and electrical characteristics 
of the antenna system used). 

The aperiodic antenna system may be used in 
the three-coil honeycomb receiver. In this case 
it is necessary to unwind about 15 turns of wire 
from a 25-turn honeycomb. The remaining 10 
turns will probably. be sufficient for coupling, 
However, the coil should first be tried with 15 
turns remaining; five more turns may be removed 
later if desired. 

Any good make of audio frequency transformer 
may be used. If it is not expected to add more 
than one stage of audio frequency amplification, 
a high ratio-transformer: should prove entirely sat- 
isfactory. ©The voltage amplification would there- 
by be greatest (resulting in greater signal 
strength) and distortion, while present, would not 
be objectionable. 

This circuit should operate a good loud speaker 
when local stations are being received if only 
the detector and one stage of audio frequency 
amplification are used. 

Remember to keep all leads as short as pos- 
sible; do not place variable condensers at the 
ends of coils; do‘not place too close to coils (a 
happy medium must be struck between too close 
an inductive relation of instruments, and the 
desired short distance connections). 

the potentiometer should have no effect, 
carefully check the connections, test the poten- 
tiometer for open circuit and test the radio fre- 
quency tube. This tube should oscillate strongly 
in a regenerative receiving circuit, as the detector 
tube. The detector “B” battery may be. found crit- 
ical in value. This voltage should be determined 
while receiving weak signals. For soldering con- 
nections use only a resin flux. 

Q. 3. Why are rheostats ordinarily placed in 
the negative lead? 

A. 3. Ifa “C” battery is used, it makes little 
difference whether the rheostats are placed in 
the ‘negative or positive leads from the battery. 
However, if the audio frequency amplifier grid 
return lead connects directly to “A” minus (no 
“C” battery being used), there will still be 2 
negative bias, possibly one volt, on the grid of 
the tube, if a rheostat is placed in series with 
the tube filament and its connection to the 
negative side of the ‘‘A” battery. This voltage 
drop or potential difference would be absent, if 
the filament connected directly to “A” minus (no 
rheostat at all); and if the rheostat were con- 
nected in the positive lead, the grid voltage 
would be zero, instead of slightly negative. If a 
“C” battery is used the desired negative potential 
can then be secured, regatdless of the rheostat 
location. If no “‘C” battery is used, “B” bat 
tery consumption will be less and amplification 
will be greater, if the rheostat is connected in 
the negative lead. 

In the detector position, it makes little differ- 
ence whether the rheostat is in the positive of 
in the negative lead. A regulation of the grid 
leak will ordinarily adjust the tube for best 
operation. The grid leak may connect from the 
grid to “A” plus or minus, as determined best. 

Connecting the rheostat in the negative lead 
of the radio frequency amplifier tubes will cause 
the tubes to oscillate a little more readily. This 
will be quickly noticed if a potentiometer is 
used to cortrol the grid voltage. With the 
rheostat in the negative lead, it will be neces 
sary to move the potentiometer arm more nearly 
to the positive end of the potentiometer than it 
the rheostat were in the positive lead. 

We refer you to the very excellent book. ‘The 
Oscillation Valve.” by R. D. Bangay, published 
by The Wireless Press, 326 Broadway, New York 


City. - 5 
L-2 ULTRADYNE 

(2077) Mr. Metherell E. Pearce, Anderson, 
Indiana, asks: 

Q. 1. In building a three stage audio fre- 
quency amplifier for a Radiola III, what ratio 
transformers should be used? Should they be 
arranged at right angles? ' 

A. 1. Transformers of about 4:1 ratio will 
probably be satisfactory. It may be advisable, 
however, to use a 3:1 or even a 2:1 ratio for 
the last audio frequency transformer. Best re- 
sults will be had from a push-pull, resistance 
coupled, or choke coil, third stage amplifier. 

2, Please show the L-2 Ultradyne circuit. 

A. 2. The circuit you request is shown in these 
columns. ; . 
). 3. Are there any improvements in this 
receiver over the earlier model? 

Z It is a much more sensitive receiver thas 
the earlier model, due to the addition of _regen 
eration in the modulator tube circuit. Having 
ballast resistances, in place of rheostats, tube 
controls have been eliminated. Furthermore, the 
latest transformers have a special low loss form 
of winding. The regeneration coils, tuning, 
and oscillator coils are of a special spider-web 


(Continued on page 1233) 


925 


tuned 


imary 
bl coil 
should 
ration, 
be re- 
5 ape- 
elimi- 
d vol- 
epend 
ticular 
ristics 


Radio News for January, 1925 


form. These improved windings considerably 
lower the resistance and other losses in the 
circuit. This results in sharper tuning ana 
greater range. 


FILTER AND TESTING CIRCUIT 
(2078) Mr. Herbert Chamberlain, Plainfield, N. 
J.,_ writes: 
Q. 1. I understand there is a special filter 
circuit for sharp tuning. Kindly show this dia- 


ram. 
4 A. 1. The filter circuit you mention will be 
found mm these columns. Vernier condensers or 
attachments will probably be found necessary with 
this arrangement. The amount of energy trans- 
ferred is controlled by the variable resistance. 
The inductive relation must be as shown in the 
diagram. One is assured of an exceptionally 
selective regenerative receiver, if this construction 
is followed. 

Q. 2. What_are the wiring diagram connec- 
tions of the Jewell Radio Test Set? 

A, 2. This diagram is shown in these col- 
umns. This unit has been specially designed 
for tube testing, and a complete set of curves 
may be made showing every D.C. characteristic of 
any vacuum tube, by the use of this instrument. 
In addition, the individual instruments may be 
arranged for innumerable other tests. See the 
January, 1924, issue of Science and Invention 
mavazine, which contains an excellent article on 
modern testing sets, including one for the deter- 
mination of the A.C. characteristics of vacuum 
tubes. 

It will be noticed that the rheostat is in the 
positive lead. This is for the purpose of securing 
a zero grid potential when the potentiometer 
arm is placed half’ way between the two ends. 
Were the rheostat in the negative lead with 
the grid return to “A”? minus, a negative grid 
bias would be placed on the grid, and_ this 
grid bias would not be indicated by the grid 
voltmeter, unless the grid return connected di- 
rectly to the filament, when the applied plate 
vo'tage would be lowered, due to the rheostat 
resistance. This drop in voltage will not be 
shown by the plate voltmeter. in either case. 
See answer No. 3 to Q. No. 2076, in this issue. 

OQ. 3. Why does my potentiometer smoke (two 
of them have burned out) when connected up? 

. 3. You may have an imperfect instrument. 
Usually, though, it is an entirely different cause. 
It the potentiometer arm and one end of the 
potentiometer winding are connected across the 
“A” battery and the switch arm placed so that 
only a few turns are included in the circuit, the 
fine wire, unable to carry the current, will fuse 
(burn out). Only the two outside ends of the 
potentiometer winding should be connected across 
the battery (switch arm going only to the grid 
return lead). The total resistance of the entire 
winding is so high that it cannot fuse or melt 
under this, the correct, connection. 


HE “Z” CIRCUIT 

(2079) Mr Chas. Schumachey, Detroit, Mich., 
asks: 

0. 1. ' Kindly advise if Federal radio frequency 
transformers can be used in the “Z”’ circuit. 

A. These transformers, or any other good 
make of radio frequency transformer, may be 
used with the “Z” circuit. However, tuned radio 
frequency transformers of the type used in the 
Neutrodyne receiver will be considerably better; 
tuning will be sharper and signal strength will 
be greater. 

0. 2. What tubes are best suited to this cir- 
cult? 

A. 2. The circuit shown is more in the nature 
of an exposition of a principle, rather than a 
particular system of connections. This principle 
should be adaptable to any good tubes. A par- 
tienlarly convenient combination would be to use 
UV-201A tubes for the three amplifying tubes. 
WD-11 or WD-12 tubes may well serve as the 
covpling tubes, V-2 and V-4. 

eS Kindly furnish constructional details for 
this receiver. 

A. 3. A standard variocoupler may constitute 
L and L-1. Condensers C and C-1 may be of 
the usual 23-plate variety. If desired, an un- 
tuned primary may be used, thus eliminating the 
aerial condenser C and also simplifying the con- 
trols at the expense of slightly reduced signal 
strength. It is possible, as_you suggest, that 
grounding batteries B-3 and B-4 would assist in 
stahilizing the action of the set. 

The “B” battery voltage will be somewhat 
hirher than usual; probably 90 to 150 volts. The 
blocking condenser C-3 is .0005 mfd. in canacity. 
The detector condenser C-5 has a capacity of 
-00025 mfd. Resistance R may be of anproxi- 
mately one megohm. Resistance R-1 may be two 
megohms. Care should be taken with the six 
inductances used. Each set of two inductances 
should -be placed in non-inductive relation to each 
other set, in somewhat the same manner as 
Neutrodyne radio frequency transformers. If a 
variable resistance is used for R-1 it should be 
of exceptionally good quality, otherwise micro- 
Phonic noises will be produced. 

While the UV-200 tube would function in this 
set, it is rather critical in adjustment and one 
is advised to use the more stable UV-201A tube. 

f course, the filament batteries used will denend 


¢Upon the particular tuhes used. With WD-11 


and WD-12 tubes. only one dry cell will be 


‘ tequired for each filament. 


HOMCHARGER, «= 
nitesionang 
Give the Gift 


of Distance 
and Volume 


YOU can give the most welcome gift of radio—increased dis- 
tance and volume. This is the gift to be used and cherished 
for years to come. 


The N Ne Silent 
OMCHARGER 


Anyone who can operate a radio set can use the new 
silent Gotp Seat Homcuarcer. 

More than 200,000 satisfied users of the Homcuarcer 
are doing this to-day. Give your family, your friends, 
everybody, the gift of better radio, resulting from the 
great advantages of storage battery tubes. 

So “Christmassy”! Finished in handsome bright ma- 
hogany-red and gold, the new silent Gotp Seat Hom- 
CHARGER makes a happy, brilliant display de luxe. It 
has rubber feet, too, and can’t mar polished tables or 
floors. 

FREE! Get the interesting booklet, “The Secret 
of Distance and Volume in Radio,” 
information on radio at its best, and fully describing 
the new silent Gorp Seat Homcuarcer. Your dealer 
has it; if not, send us his name and we will mail you 
a copy post-paid. 

THE AUTOMATIC ELECTRICAL DEVICES COMPANY 
Largest-Manufacturers of Vibrating Rectifiers in the World 
‘121 West Third Street, Cincinnati, Ohio 


Under the same management as the Kodel Manufacturing Company 


containing valuable 


14 Gotp Sea HoMCHARGER features 


a 
f 1—Simple; needs no care. moving part, the Tung- 11—Universal; made in types ’ 

2—Efficient; costs about 5c sten contact, which can be for all voltages of alter- 
to charge the average bat- replaced at $1 after many nating and direct cur- 
tery, much less than bulb gece of hours of rent. Charges all radio 
or liquid t of charger. “A” and “B” batteries, 
8—Quick; brings battery up 9~Feol-proot ; charges auto- and automobile batteries. 
to full charge overnight. matically, no matter j9-Quiet: its faint hum can- 
4—Tapers charge; cannot which clip is attached to not be heard in next 

injure the battery. which battery terminal. room 

S—Clean; no bulbs to break, 9—Safe; approved by Fire ¥ 
; ~ liquids ¢ to spill or pro- Insurance Underwriters, 1’—Unqualifiedly guaranteed. 
fum No shock or fire 14—Popular price; sold every- 
¢—Dependabie: adjustedand 10—Beautiful, sturdy metal where for $18.50; in 
sealed at factory. case finished in mahogany- Canada $26. Complete, 

7~Lasts forever; only one red and gold, no extras to buy. 
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“B-T for Mine— 
For a Radio Good Time” 


Says W. Phillips of St. Louis, on Sept. 3rd, 


1924, and adds: 


“I am absolutely sold on the B-T 
tuner and condenser. I enclose a 
list of stations in all parts of the 
country to which I listened on the 
evening of Labor Day. 

I was indeed surprised to hear KGO 
at this time of the year, using only 
one stage of audio and the head- 
phones. Had the family not retired, 
I could have put them on the loud 
speaker.” 


He is one of thousands who have known 
B-T products for originality and excel- 


lence and used them with the satisfaction 


found only in quality. 


Read this from Kansas City, Sept. 11th, 


1924: 
“As an engineer and_ electrician 
using radio as a hobby, I have used 
dozens of condensers, but none equal 
the B-T vernier. have just built a 
well known circuit and your con- 
densers are the first with which I 


excels anything I have ever 
used.”—A. A. R. (615 Ewing Ave.). 


The “B-T” is the first Low Loss 
Short Wave Tuner. Type SW 
covers 50 to 150 meters with a 
B-T 11-plate Type L Condenser. 
Type B covers 200 to 565. No 
taps in either case and price is 


$5.00 


He means the original B-T Vernier, designed two years before the magazines began 


talking “low losses.” 
no other. 


And heres a Radio Magazine Editor: 


“It had the goods.” 


It is still good—thousands will use 


“Tuesday evening, using a loud speaker and two stages of audio, we 
brought in practically every station worthwhile and at 2:10 a. m. tuned 


in KGO (Oakland) and held it until 3:05 with full volume. 
stations as Dallas, and Springfield, i 
ference from the powerful Chicago stations. 
brought in nightly, including KGO, 


Such 
Mass., came in easily without inter- 
0 These stations have been 
showing that they were not accidents. 


Saturday evening, with Chicago stations on full blast, twenty-six outside 
stations were logged without any attempt to make a record.” 


He’s talking about 1924 and the products pictured here. 


m.f. 7 plates... 
.f. 11 plates... 
.£. 23 plates... 
. 35 plates... 


Want to know more? 


Our circulars will tell you. Ask your 
dealer or drop us a line. 


We build good parts for 
those not rich enough 
to afford poor ones 


Bremer-Tully Mfg. Co. 


Canal & Harrison Sts., Chicago 


Use “RAGEMCO” Tools to Build Better Radio Sets 


Especially designed for Radio Work by the makers of the 
famous ‘‘Yankee’’ Tools. A beautiful balanced, small, 
powerful drill, with 4 to 1 ratio of gears for speed. Spe- 
cial chuck 9/32” capacity, to take largest drill, mostly 
furnished with drill or tool sets. Length over all, 9% in. 


Weight 1 Ibs. 
GR-302—Price sioiinsccosceeaeen 


CIRCLE CUTTER 


designed for 
Radio Constructor. 


Especially 


finest material and 

with the highest grade high 
steel cutting bits. It does three 
things at once. It drills its own 
pilot, cuts out plug and puts 
bead or scroll around the hole 
in one operation. Cuts holes % 
to 4 in. in diameter. 
GR-402—Price ..............$3.00 
ER 401. Same tool but smaller 
and not fitted with bead or scroll 
in one operation. 


GR-401—Price 


Order by order numbers. Remit by cheek, money order, 
stemps or eash. All goods are shipped free of transpor- 
} ye y— a gd 4 ao ~e oossessions same 
ay as ler is ree aa |. money 
refunded upon return of goods. , . _ 


We carry a complete list of Radio Tools. No 
matter what you want we have it in stock. Write 
for our complete tool list. 


THE RADIOGEM CORP., - 


66-R—W. Broadway, New York City 
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- Modern Radio Storage 
Batteries 


(Continued from page 1175) 
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chargers require a 96-volt “B” battery to 
be split up into two parallel 48 volt sections 
for charging. This is a simple matter, yet 
confusing to the non-technical layman. How- 
ever, by means of two double pole*throw- 
over switches, with half of the 96-volt bat- 
tery connected to the center poles of each 
switch, the battery may be paralleled for 
charging by throwing the switches one way, 
and placed in series for use on the set by 
throwing them over the other way. (See 
Fig. 5.) Completely wired up “B” charging 
panels are on the market. Some such per- 
manent hook-up of “B” batteries, receiver 
and charger is desirable not only to make 
charging simple, but also to avoid frequent 
disconnecting and connecting of batteries 
with the attendant danger of touching a “B” 
battery wire to an “A” connection and 
burning out tubes. 

Reception with storage batteries remains 
practically at its maximum throughout the 
entire discharge of the battery. This is 
because storage battery voltage is constam 
within 10 per cent. all through the discharge. 
For the most exacting work, storage battery 
voltage may be kept constant within 1 per 
cent. by the simple expedient of throwing the 
charging switch over every day or two. 

It is not advisable to use an automobile 
battery for radio, because the thin plates 
necessary for power to start an automobile 
engine are not adapted to withstand the 
strain of standing for long periods in a 
partially discharged condition. Radio de- 
mands a battery which can stand in a dis- 
charged condition without injury. It is, 
therefore, better to buy a battery with thick, 
heavy plates, designed especially for radio 
service. 


INTERNAL DISCHARGE OF BATTERY 


Storage battery material must be very 
pure, or the battery will slowly discharge 
itself internally even though not used. All 
large manufacturers maintain extensive labo- 
ratories for testing the purity of all raw 
materials. A small self-discharge takes 
place even with the purest materials, but this 
is very much slower than the corresponding 
self-discharge which takes place in dry cells, 
and it can be corrected easily by recharging. 

There is an impression abroad that storage 
“B” batteries discharge more during stand- 
ing than “A” batteries. This is true only 
if the batteries become slightly short-cir- 
cuited due to electrolyte getting on the out- 
side, and, as pointed out before, spray can 
be entirely avoided by buying a battery prop- 
erly constructed for rad‘o and charging it 
with a charger not too big for the size of 
battery selected. A tightly sealed “B” bat- 
tery, with glass jars properly spaced apart, 
and charged with a low current charger, will 
stay dry and clean and will hold its charge 
for long periods practically as well as an 
“A” battery. 

THE ELECTROLYTE 


Pay no attention to solutions which are 
claimed to rejuvenate a battery or to charge 
it without electric current, or to do any of 
several other miraculous things. Every 
reputable battery company uses in its bat- 
teries the one and only proper electrolyte, a 
dilute water solution of pure sulphuric acid. 
This electrolyte need never be changed dur- 
ing the life of the battery, unless some ot 
it is spilled. During the charging of the 
battery and during.periods when it is not 
charging, some of the water evaporates and 
this must be replaced by the addition of 
water from time to time (once in three to 
six months or even a year, depending on 
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"bate 
vi Three B Batteries 
7 it 
is 
A ne Another example of the Westinghouse policy of meet- 
no - ing the customer more than half way is illustrated by the 
— three types of B Batteries which are offered for his 
~ choice. 
the On the left is the 22-MG-2, a 2214 volt, glass-cased 
se battery of 1200 milliampere hours capacity. In the 
rhe center is the 24-RG-2, also glass-cased but larger in 
the capacity; 3500 milliampere hours, 24 volts. On the right 
bile is the 22-LG.-2, our largest B Battery, 2214 volts, 6000 
ti milliampere hours capacity. 
na No matter what your set, you can find a Westinghouse 
a. B Battery to fit it; all rechargeable and all in glass cases. 
a Sturdy, durable and good looking, they are as good as 
they look. 
ery A Batteries in glass cases in 2, 4 and 6 volt units, and 
All three capacities of 6 volt units in one-piece composition 
raw cases. A 6 volt C battery in a glass case completes the 
this Westinghouse Radio line. 
Ils, 
ing: 
a WESTINGHOUSE UNION BATTERY COMPANY 
a SWISSVALE, PA. 
can Distributor for South America, Mexico and Cuba 
os THE WESTINGHOUSE ELECTRIC INTERNA- si sindpasmest lel sppagee 

of TIONAL COMPANY CANADIAN WESTINGHOUSE CO., LTD. 


at Mexico City, Buenos Aires and Havana Offices in all principal Canadian Cities 


.|| WESTINGHOUSE 


ry 

ate 
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HE only phone made 
with gold plated dia- 
phragms. 
Gold, being one of the best 
known conductors of 
sound waves, and the shel- 
laced mica diaphragms— 
used in other headphones 
—being poor conductors, nat- 
urally the tone of the Bi-Metal- 
lic is unrivalled for clarity and 
exact reproduction. 


Greatest Value Head Set 
That Money Can Buy 


Here are just a few of the outstanding features that are 
definite evidence of the superiority of Bi-Metallic Head- 
phones. You will discover many other superior qualities by 
comparing them with other phones. 


Gold Plated Diaphragms 


Perfectly Matched and Balanced Unusually Durable 
Built for Real Comfort Absolutely Guaranteed 


The ‘‘Gold- Plate ” Line 
AIO 


Bi-Metallic Gold Plated Bus Bar—Gold Plated aerial 
wire—and the Domino Lead-In, equipped with wing- 
nuts for easy attachment and Valspared against all 
weather conditions. Get the ‘“Gold-Plate line at 
your dealer’s. Free literature on request. 


JOBBERS Desirable territory is avatl- 
able to responsible jobbers. 
Only one jobber appointed in each district. 
We have an interesting proposition. Write use 


IMMETALLIC 


RADIO PARTS CORP. 


482 Eighteenth Avenue, Newark, N. J. 


Young Men—Turn Your Spare Hours Into Money! 


arn big profits, prizes, and awards selling 
RADIO NEWS. SCIENCE & INVENTION, 
THE EXPERIMENTER, and MOTOR 
CAMPER & TOURIST in your neighborhood. 
We train you as our salesman and pay you liber- 
ally for your time. Write at once and we will 


help you to get started. ss neil’. 
THE EXPERIMENTER PUBLISHING CO., 53 Park Place, NewYork,N.Y. 
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how much reserve space is provided ove 
the plates and how much the battery j 
used). The addition of anything else by 
pure water will positively do harm. It wi 
either reduce the capacity of the battery » 
its life, or both, and this is true even thou, 
a “dope” electrolyte may temporarily giy 
the battery a false capacity. The temporary, 
increase is due to the use in the “dope” ele. 
trolyte of a stronger solution of sulphur: 
acid than can be safely employed. Any bat. 
tery maker could use such a strong sol. 
tion; its increased cost is infinitesimal, by 
it stirs the active material to over activity 
for a little while and then renders it inae. 
tive forever. No matter how enticing th 
claims for some marvelous “dope” electrol) 
may seem, see that nothing but pure wate 
is ever added to your storage battery. 

Storage batteries are a radio necessity be. 
cause the first essential of clear and dista 
radio reception is strong, unbroken, non-rip 
pling current, without hum or buzz, and 
practically constant voltage. Only storag 
batteries deliver this. 

The romance of radio lies in its lack oj 
restriction, the ability to tune in Chicago o 
Philadelphia or Atlanta at will, the ability 
to suit the reception to the mood, to bring 
in the greatest dance orchestras of the coun 
try in lighter moments, or grand opera, 3 
sermon or a lecture when in more seriow 
vein. 

Bringing in a distant station is often z 
matter of nip and tuck. If everything is no: 
just right, you don’t get it. You may no 
go after distance every night, but when you 
want distance, you want it badly. Perhap: 
it is a convention in Cleveland or New York 
perhaps the President is speaking in Wash: 
ington. Every week there are one or tw 
major radio events that you want to tune ir 
on. Nothing will help you more to get the 
full range, clearness and power out of your 
set than good storage batteries. 
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Suggestions that (m-: 
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(Continued from page 1169) 
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coupled transmitter causes less interference 
with other amateurs and broadcast listeners, 
and transmits less key thumps, to which s0 
much objection has been recently raised. 
Also harmonics are reduced to a minimum 
In addition, as I have gathered from the 
opinion of different Supervisors of Radio, 
and other men of experience, it is the gen 
eral decision to demand the use of inductive 
coupled arrangements, and this to be required 
by law, in the very near future. If you 
are using a reversed feed-back circuit, you 
can, with the addition of another coil, and 
a few changes in the circuit, even if. the 
job is “haywire,” realize an increase in 
antenna current and nine-times out of tet 
greater and more consistent DX. The cou 
pled Meissener is more efficient than any 
direct coupled arrangement, so why dissi- 
pate time, money and patience on inferior 
arrangements ? 


= 
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for the manufacturer and we Hams need 

him almost as badly as he needs us. In 
fact, everything appears to be the “microbes 
new stilts”’—the best ever. : 
Now, don’t things look rather glorious’ 
L. W. Hatry, 5XV. 


TWO WAY DX RECORD 


On the morning of October 17, radio sta- 
tion 3BHV, owned and operated by R. E, 
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Model “C” 
ulphuri: Z 
Any bat. Cabinet Type 
wz soln 
ie $30.00 


activity 


‘She New Cabinet Model 


OR those who admire the full, round, musi- 

cal voice of the Audiophone, but prefer a 

cabinet design, we have brought out this 
splendid model. 


The case is of real mahogany, of a character jhe Voice of the 


to give it equal fellowship with your grand piano. : 

The design goes nicely with the most tasteful </Aludiophone 
furnishings. The size, 17 x 10 x 10%, is just 

right for the top of your phonograph or your 

receiving set. 


It has the sound mechanism of our Model “S,” 
but its square design gives it a sweetness of its 


own. 
moa bb h U °4.99 
a Not A “Phone Unit 
con The voice of the Audiophone is not a “phone 
~ unit.” Itisa highly developed, electro-magnetic 
- gen tone reproducer. This results in an instrument 
— which reproduces with natural quality in most 
you powerful tones, yet has a sensitiveness equal to 
our any loud speaker developed. 

e “ The Bristol line includes: five Audiophones 
f ten priced from $12.50 to $30.00. If not at your 


- dealer’s, write for Bulletins No. 3022-S. 
dissi- 


ausisrusne 
riot THE BRISTOL COMPANY ielinen del dee 


diameter. Velvet 


Waterbury, Conn. mat finish of mot- 


tled bronze and 
gold; classic base. 


Bristol 


TRADE MARK 


AUDIOPHONE 


REG. U. S. PAT. OFFICE 


“LOUD SPEAKER 


MRA 


Tne Yoice of the Air’ 
Presents a New 


NEUTRODUNE 


Two Dials, Five-Tubes 


The Neutrodyne is the undisputed leader 
may broadcast receivers. It’s one handi- 
cap (shared by other sets) has been that 
the powerful models—capable of producing 
adequate volume and that fine, clear tone— 
had to be controlled by three tuning dials 
operated more or less simultaneously. 


To meet the demand for simplicity of 
operation (people have but two hands to 
use in tuning), the AMRAD Neutrodyne is 
offered. Here, for the first time, easy con- 
trol (only two dials) and real power (five 
tubes) are combined. 


If your dealer cannot demonstrate, send 
to Dept. N for Folder 520 describing four 
other outstanding features of this truly 
wonderful Set and why you should have 
one in your home. 


Price 


Only 
$85 


MEDFORD HILLSIDE 


AND RESEARCH CORP. MASS. 


a el 


AMERICAN RADIO NEurceri Nf Dept. N 
as 


TRAee mane mEe ve OE OFF 


RE-NU Radio “B” Batteries 


SaaS U.N SET 


REFLEX * CRYSTALS 


Clarity, sensitivity, distance—the 
prime qualities of the wood-metal 
mounted Sunset Crystal. 

Hook one up to your re- 

flex circuit. 


Use Standard Flashlight Cells. More Economical. No Granular Galena in Bulk. 


Soldering—No Springs. Made for 22.5 and 45 volts Mfrs., Dealers, Jobbers: Write for 
Send for free deseriptive literature. Proposition. 


STEINER BATTERY CO., Lancaster, Ohio U. S. MFG. & DIST. CO. 


45 CLINTON sT. NEWARK, 
RADIO SETS at BARGAIN PRICES | =e 
Der Big Brocs Sans {1h} At Least 1,000 Miles More Distance 


opens the door to many = 
amazing values in Radio is i Faage A ment ¥ ‘ can — without 
’ impairing e insulation of you 
arene yon want If you are building a radio-frequency ampli- 
P fier A+ should read our free boo 
pst HOW TO SOLDER RADIO SETS” 
Send for Catalog 


International Body Works —? THE VALLEY FORGE CHEMICAL co., 
Dep.33, 914 W.Ohio St., Chicago Ris Ma! 


Radio News for January, 1925 


Banker, 300 11th Street, N. E., Washington, 
D. C., got into direct ee with 
Z-4AG operated by Ralph Slade at Dunedin, 
New Zealand. 3BHV hearing Z-4AG CQ 
with mag. for U. S. A. called him on 10 
watts, but receiving no answer took down 
the 10 and had 50 watts working within 
the space of five minutes after the first 
call; Z-4AG came back, gave “OK” but 
unluckily the “A” battery, which was nearly 


| down the night before, gave up the ghost. 


The communication would have ended right 
then and there had not 3BHV given Z-4AG 


| a long call in about three minutes, telling 


him to “QRX for a couple of mins. as A 
bat. dwn.” When a new “A” battery was 
substituted, Z-4AG was called again. He im- 
mediately came back with “OK QSA hr —” 
No doubt 3BHV’s signals were QSA, cther- 
wise Z-4AG would not have been able to 
QRX for such a long time and come back 
so quickly. On the first attempt of Z-4AG 
to shoot over the message it was “ND” on 
3BHV’s part, as bad induction ORM. pre- 
vented it. However, on the second try, 
3BHV got it O. K., and the message read 
as follows: “To K. B. Warner, Hartford, 
Conn., from Biele, U-2AOS. See u in Hart- 
ford January.—Sig. Biele.” 

The conversation between the two was car- 


| ried on until 6:35 a. m., when 3BHV had 


to ORT for breakfast. Z-4AG was worked 
from 5:15 to 6:35 a. m., or one hour and 
20 minutes. At 6:35, while Z-4AG was sign- 
ing off, he actually came in so loudly that 
his signals were easily readable throughout 
3BHV’s room on two steps of audio fre- 
quency. The transmitter at 3BHV consists 
of 50 watts in a coupled Harley circuit radi- 
ating 1.5 amperes at 78 meters. The trans- 
mitter was hooked up for the first time five 
days before working Z-4AG and previous to 
that time had worked nine “6’s” and three 
*7’s” and 12 Pacific Coast stations. 3BHV 
has also worked Mexican 1B in Mexico City 
on the low waves. More power to you OM. 


FRENCH DX 


Mr. Menars, French amateur, 8FJ, sends 
his DX report, which is as follows: “On 
October 8, I received on my three tube 
receiver U6CEU in the Hawaiian Islands, 
sending on 80 meters. The distance between 
U6CEU and my station is 9,062 miles. Al- 
together, I have received 690 American and 
Canadian amateur stations, stations CB8 of 
Buenos Aires, and IHT, an Italian ship, 
then in the Atlantic Ocean near the coast of 
Argentine. I have also received 1B, an 
amateur station in Mexico, seven Cuban sta- 
tions, and WNP. 


MORE FRENCH DX 

Mr. Pierre Louis’ station has recently been 
heard in Argentine by Mr. Pierre Moizeux, 
a French radio engineer in charge of some 
work at the high power station of Monte 
Grande. Mr. Moizeux installed a short wave 
receiver for his own use and heard F8BF 
while it was working on 108 meters with a 
power input of 130 watts. The distance 
between the transmitter and the receiver is 
6,930 miles. 


BRITISH AMATEURS GET INTO 
COMMUIICATION WITH 
NEW ZEALAND 
The 13,000 miles separating London and 
New Zealand was bridged recently for the 
first time by. radio when two British ama- 
teurs exchanged radio messages with low 

powered home-made apparatus. 

The Radio Society of Great Britain an- 
nounced this feat, naming E. J. Simons, 
call letters, GZOD, as the man who succeeded 
in working New Zealand. Mr. Simons first 
hearing the call letters Z2AG calling an 
American amateur, and realizing that Z2AG 
was 13,000 miles distant, got into communi- 
cation with him. Later the same night 
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Super- Zenith VIl— 
the ideal radio set 
for the fine home 


They Cost More 


But They Do More Each station comes-in at the 


same point on the dial, always 


— You don’t need -to be a “radio engineer,” and you don’t need to 

= Th | ii have three hands, to operate the new Super-Zenith. Tuning is 
bs ee | controlled by two dials only—so perfectly adjusted that each 
station comes in always at the same dial settings. /t never 

varies. Powerful locals may be on full blast, yet, if you like, 

you can tune them out completely, choose the distant station. 


Those who know and appreciate truthful tone reproduction find 
in the new Super-Zenith an unfailing source of delight. Their 
pleasure is all the greater from the fact that everi when silent 
the Super-Zenith lends to its surroundings charm and distinction. 


Write to us for the name of the nearest dealer from whom you 

can obtain a demonstration of this outstanding marvel of the 

radio world. . 
Dealers and Jobbers: Write or wire for our exclusive territorial franchise 


ZENITH RADIO CORPORATION 


Executive Offices: 332 South Michigan Ave., Chicago 


ZENITH—the exclusive choice of MacMillan for his North Pole Expedition 
—Holder of the Berengaria Recor 


Zenith X 


SUPER-ZENITH VII—Six tubes—2 stages tuned impossible with single-unit speakers. 2nd—Zenith ‘\ 
frequency amplification—detector and 3 stages audio Battery Eliminator, distinctly a Zenith achievement. 
frequency amplification. Installed in a beautifully Requires no A or B batteries. 

finished cabinet of solid mahogany—44% inches Price (exclusive of tubes) ote $550 
long, 16% inches wide, 10% inches high. Compart- Price (without battery eliminator) . . . . $450 


. P : ments at either end for dry batteries. Price 
With either Zenith 3R or Zenith (exclusive of tubes and as callie $230 All Prices F. O. B. Factory. 


4R, satisfactory reception over ims 


(ope complete Zenith line in- 


cludes seven models, ranging 
in price from $95 to $550. 


distances of 2,000 to 3,000 miles 


is readily accomplished, using 
any ordinary loud speaker. 
Models 3R and 4R licensed under 
Armstrong U.S. Pat.No.1,113,149. 


The new Super-Zenith is a six- 
tube set with a new, unique, 
and really different patented 
circuit, controlled exclusively by 
the Zenith Radio Corporation. 


au NOT regenerative. 


SUPER-ZENITH VIII— Same as VII except—console 
type. Price (exclusive of tubes and bat- 
teries) eee at a ras ae | ae ee $250 


SUPER-ZENITH IX.—Console model with addi- 
— ee containing built-in Zenith loud 
speaker and generous storage battery space. 

Price (exclusive of tubes and batteries) Nor $350 


SUPER-ZENITH X—Contains two new features 
superseding all receivers. Ist—Built in, patented, 
Super-Zenith Duo-Loud Speakers (harmonically 
synchronized twin speakers and horns), designed to 
reproduce both high and low pitch tones otherwise 


| Zenith Radio Corporation 
Dept. 1B 
| 332 South Michigan Avenue, Chicago, III. 


Gentlemen: Please send me illustrated literature 
giving full details of the Super-Zenith. 


| Name 


| Address. 


IEC SCTE J 
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You Gave the Best 


No piece of radio apparatus even in its price class is the 
best because its maker says so or because its dealer says so. 
It is only the best when everybody else says so as well. 


“To say I was surprised is putting it mildly. 


It is 


the best I have ever had and I have had the — 


and others. 


Am going to recommend the M-G. I 


like to help a company that is on the square and 
gives everybody their money’s worth.” 


(Signedy A. S. Kay, 


with gold plated unit, 
heavy coated all black satin finish (approx. 


Baby Grand Reproducer, 
crackle or extra 
12” bell) 


Charleston, West Virginia. 


black and gold 


Baby Grand Reproducer, with nickel plated unit, black satin finish 


(approx. 11” bell) 


Electro-magnetic unit (fits almost any horn or phonograph) with 


cord, nickel plated 
Gold plated 


Mozart Special Headset 


No extra batteries required. 


ORDERS. 
TRANSPORTATION. 


If your dealer cannot supply, order direct. 
Single shipments, 


strictly F. O. B. factory. 


Free on two or more orders for each item. 
GUARANTEE. One year from date of purchase or money back in 


ten days. 


The MOZART-GRAND CO. 


Manufacturers of Fine Instruments 


Newark, N. J. 


Use “RAGEMCO” Tools to Build Better Radio Sets 


WIRE 
BENDING TOOL 


For making eyes, loops, 

bends, and offsets on Bus 

Bar wire. With this de- 

vice any Radio Constructor 

can wire his set to compare 

favorably with any factory made set. Easier to use and 

more accurate than pliers. Full directions in box. Made of 
heavy steel, blued and finished. 

....-$1.00 


GR-203—Price 
TOOL CHEST 


Set consists of ““LOCK- 


GRIP” master handle, 5 


~ > ‘ long, black Rubberoid fin- 


ish with steel chuck, nickel plated, buffed and with the 
following 9 tools: Saw, bradawl, large screwdriver, file, 
scratch awl, gimlet, reamer, chisel, small screwdriver. 
Each tool of fine steel, drop forged, tempered, hardened, 
ae nicely finished. Set comes in leatheroid box with tray. 
GR-703—Price $1.85 


HAND DRILL 


The _ hardwood 

handle is hollow 

to store . drills. 

nt frame, — 

eled parts. ba 

bearing three jawed chuck holding and centering accu- 
my a shank drills from 0 to 3/16. Length of 

nches. 


GR-303—Price 


Holds any screw by its slot with a firm grip, 

makes it easy to place and start screws in 

difficult places. Just the tool for the Radio 
Constructor. All parts heavily nickeled and polished. 
GR-304—Price 


ORDER BY ORDER NUMBER 


THE RADIOGEM CORP., ~ 


66-R-W. Broadway, New York City 
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another British amateur, Goyder, heard his 
call G2FZ, being sounded by the New Zea- 
land amateur, Z2AG. The message from 
the far Pacific was: 

“Please convey to the Radio Society of 
Great Britain greetings from New Zealand.” 

The Colonial man also asked Mr. Goyder 
to. tell Mr. Simons that his signals were 
reaching New Zealand strongly. 


THE OTTAWA AMATEUR RADIO 
ASSOCIATION 


The Ottawa Amateur Radio Association, 
with headquarters in Ottawa, Ontario, 
Canada, is carrying on a most interesting 
course of radio broadcasting activities in 
the Canadian Capital as a definite community 
enterprise. The Ottawa organization is now 
entering upon its second year of operations 
with its own broadcast studio, station 
CKCO, as a strictly community venture 
established and financed by the association 
and offering a wide range of concerts from 
Sunday church services to regular weekly 
musical programs with an occasional pub- 
lic meeting or sports event, the concerts 
being in both English and French. 

The association, has a membership which 
is rapidly growing to the 1,000 mark, making 
it one of the largest locally-centered radio 
organizations, and has opened new club rooms 
at 113 Bank Street, Ottawa, where there 
is a hall for technical lectures, meetings and 
other club gatherings. There is also a read- 
ing room in which radio literature is on 
file. During the next seven or eight months, 
the association will give a series of weekly 
practical talks and demonstrations, these be- 
ing held Friday evenings. The regular week- 
ly concerts are broadcast every Tuesday 
evening, with church services on Sunday 
nights, followed by sacred programs. 

The president of the Ottawa organization 
is Dr. G. M. Geldert, a well-known local 
medical man, at whose residence, 282 Somer- 
set Street West, the association’s studio is 
situated. Incidentally, the power of this sta- 
tion has just been increased from 50 to 100 
watts, operating on a 400 meter wave-length. 
The policy of the association is outlined by 
Dr. Geldert, is to give every possible group 
of citizens in the Canadian Capital an oppor- 
tunity to make appropriate use of radio and 
to offer co-operation for all local events. 
To overcome the prejudice of 1--usical bodies 
or service clubs against radio in the light 
of a competitor or counter-attraction for 
special recitals or performances, Station 
CKCO has made the standing offer to all 
religious, charity, club or orchestral units 
to broadcast their theatre or other programs 
without advance notice or announcement 
that such will be done, such broadcasting to 
be conducted as a surprise feature and in a 
way that will not detract from actual attend- 
ance at the shows or events. 

The Ottawa Amateur Radio Association 
held its second annual trade show in a down- 
town building during the week of November 
3, with many Canadian radio manufacturers 
and distributors, as well as many local re- 
tailers, having special exhibits. 


NEW QRA’s 
4VQ—William M. Perkins, 
Clinton, S.C. 5 watts I.C.W. 
All crds answd. 


Box 345, 
Pse QSL. 


8LV—Howard MacGuire, 4222 Allen- 
dale Ave., Detroit, Mich. Pse QSL. All 
crds answd. 


4XE—4IU—William Justice Lee, P. O. 
Box 345, Winter Park, Fla. 

9HP—R. A. Gerrard, 
Louisville, Ky. 20 watts C.W. 
answd. 


308 Birchwood, 
All crds 
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Secondary output windin nge 
of high impedance ma’ 
Erla Push-Pull Trans- 
formers, exclusive in design, 
t suited to high resistance 
loud speakers. $10 per pair. 


Only the special spring arm, 
perfected bearing and wind- 
ing of Erla Precision Rheo- 
stats permit such super- 
sensitive control. Single- 
hole mounting preserves 
factory adjustment, $1.10. 


Neatest, most convenient 
in form, Erla_Autogrip 2- 
Way Phone Plugs assure 
smoothest connection of tips 
and most positive contact, 
withnomanipulation.A 

ical Erla improvement. 75c. 


Exclusive in_having their 
correct nono yng value 
pre-determined at the fac- 
tory, Erla ‘/-— Crystal 
Rectifiers of highest sta- 
bility, ota dependable 
for the clearest reception. 


ee 


heii 


a = 


C 


pt 6 
as 
Q 
S 
pase 
et 
<7) 


CIR-KIT Makes a 


Greatest Circuits 
Easiest to Own 


In a motor car—the engine. In a skyscraper—the sub- 
structure. In a radio receiver—the circuit. The circuit, 
Erla knew, must be the foundation of finest possible radio. 
So Erla first evolved those particular circuits which have 
ever since been rated most powerful, tube for tube, a re- 
sult inherent only in Erla principles. And today the trend 
in radio clearly indicates that Erla Supereflex circuits may 
be selected in full confidence of continued pre-eminence. 


That these fundamentally superior circuits are at the same 
time also easiest to construct, with utmost economy, is 
another epochal Erla attainment, made possible by the 
Erla CIR-KIT. With CIR-KIT you yourself can con- 
struct Erla Supereflex circuits from genuine Erla Precision 
Radio Apparatus, specially designed to assure the most 
efficient functioning of Erla Supereflex principles. 


Erla CIR-KIT supplies everything needed, in a factory- 
sealed carton, sold under warranty. Erla Synchronizing 
Transformers, Erla Miniloss Condensers, Erla Precision 
Rheostats, Erla Cushion Spring Sockets, Erla Tested 
Crystals, and all the other matchless Erla units are provided. 
You can assemble them with perfect results virtually 
guaranteed by full-sized blue prints, drilled and lettered 
panel, stenciled baseboard, precisely locating every unit 
and connection. There is no soldering, thanks to Erla 
Solderless Connectors. Pliers and screwdriver alone are 
needed to bring you the de luxe radio of Erla Supereflex 
circuits, at lowest possible cost. 


ELECTRICAL RESEARCH LABORATORIES 
Department J, 2500 Cottage Grove Avenue, CHICAGO 


mo 


= —F 


Erla Audio Transformers, 
due to perfected shielding, 
core design and winding, 
cost most to build. Liteed no 
higher because RESULTS 
in tone and amplifation 
create huge demand. $5. 


Erla RAi nil Cc. Ad 

with unique com nsating 
plate form, are lowest in 
dielectric and rzsistance 
losses due to unrivaled su- 
periorities. Single-hole 
mounting. 5 to 41 plates— 
priced from $3.50 to $5.50. 


Combined solely in Erla 
Indestructible Sockets are 
Bakelite base, metal sleeve, 
and special tilted double 
cushion springs for perfect 
wiping contact, and prong 
protection. Prices 65c—75c. 


Without Erla exclusive 4 
sign and precision meth 
it would be impossible to 


arantee Erla Fixed Oe 
lensers accurate within | % 

“ rated capacity. Made i fn 

11 sizes, Prices 35c to 75c. 


os 


ERL A 


of Certainty 
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y, \ SCDB—William W. Bradley, Lewel- 
AHLBER len, Nebr. 10 watts C.W., LC.W. and 
MADISON, wis phone. Pse QSL. All crds answd. 

~*~ bd 2 . 

9CDZ—M. R. Williams, Skidmore, Mo. 
r) 5 watts L.C.W. All crds QSL’d. 
9CEO—Ferman H. Karr, Quitman, 

s Mo. 5 watts I.C.W. All crds QSL’d. 

g 7UB—Perry Wonacott, 536 Liberty 
Ore. 5 watts A.C.C.W. 


St., Silverton, 


All crds answd. 

9BQT—(re-assigned) i. William 
Hesher, 213 So. 7th St., Decatur, Ind. 
All crds answd. 


9BXS—Emmet L. Anderson, 221 Bay 


o 
hea Soldering Furnace yar oat. Mariserte, Wis. 5 watts C.W. 


(Burns Denatured Alcohol) 8DRV—R. C. Wendler, 5736 Field 
and TESTED SUPPLIES Ave., Detroit, Mich. 10 watts C.W., I.C.W. 


and phone. 
o 4 9AJI—K th B 8B 29, Win- 
Do Professional Soldering Jobs at Home dope eh eek fee a LW. 


HEN Mr. Fahlberg, manufacturer of Reddy Hot Soldering Furnaces and Supplies, i 
W ese: out this outfit, it was to place in the hands of the amateur the same scien- and phone. Will QSL all rds. 


tifically prepared materials that were formerly used only in the manufacturers’ labo- 8BSR—(re-assigned) L. F Strobel, 680 
—— m . . ’ 


ratories. The Reddy Hot home soldering outfit is complete—weighs only 20 oz.—all you have : 
to do is buy a few ounces of denatured alcohol and start to work. . ° Yale St., Akron, Ohio. 5 watts A.C.C.W. 
Pse QSL. All crds answd. 


Hot Irons in 2 Minutes with this Complete Outfit! 9AHF—Albert W. Johnson, P. 0. Box 


No longer is it necessary for the amateur to worry with bunglesome makeshift irons. 202, Wakefield, Nebr. 5 watts C.W., 
Reddy Hot has one delicate copper for fine radio work, another bigger iron for general 1.C.W. and phone 
household purposes—equipped with detachable handle. Each furnace is equipped with one <* es é 
generous ingot of Reddy Flo Houshold Solder (highest grade on the market) one ingot Reddy 9BHH—Leo Junge, 224% East 3rd St. 
Melt Electrical Solder, a special bismuth alloy which melts readily at low temperatures, one s I id : : 
can Reddy Stik Soldering Flux, guaranteed to be non-corrosive and specially adapted to Davenport, Iowa. 


amateur use, as it provides a surface easily wet by the solder. 8CDB—Robert J Wood, Tioga Coun- 
_ There is also one can Reddy Prest Sal Ammoniac to keep your soldering tip clean and ty, Knoxville, Pa. 10 watts C.W., I.C.W. 
bright and one book of Reddy Rub Abrasive Tape for quick cleaning and polishing. sad Fone Bee QSL WI answer all erds 


sANJ—GI _ Grimes, Tuttle, Okla. 
E. D. FAHLBERG MFG. CO. an Obs sag — 
MADISON, WIS. 9CEC—Delbert R. Bartsch, 228 N. 


SAFE, NON-EXPLOSIVE " Main St., Galena, Ill. 50 watts C.W. and 
AND FURTASLE 2 St Fone. All crds answd. 


Reddy Hot makes a most 


desirable Christmas gift to gm ; Titer 9BZX—William Dittenhofer, 807 Sum- 
ne =i = mit Ave., St. Paul, Minn. 10 watts C.W. 
= All QSL’s appreciated and answd. 


9RT—J. G. Smith, 325 East Parkway, 
Columbia, Mo. 
, ; MAT 9ADB—Robert Knapp, 2006 Garrard 
pi ye : St., Covington, Ky. 5 watts D.C.C.W. 
Coupon! Pse QSL. All crds answd. 
3AGF—A. G. Shafer, 5526 Ridgewood 
St., Philadelphia, Pa. 5 watts C.W. 77 
meters. Reports appreciated and acknowl- 
E. D. FAHLBERG MBG. CO., Madison, Wis. edged. 
1ACD—Perry Huntington, 245 Whiting 
ee ; Lane, West Hartford, Conn. 5 watts 
Pay icncoaapatng te asia C.W. and Fone. All QSL’s answd. 


Signed: Name 

6BOM—Herbert Perry, Dorm Poly- 
Address technic School, San Luis Ohispo, Calif. 
10 watts C.W. All crds answd. 


Calls Heard 
° ] F-8CY, ROGER BURLET, 22 RUE DE SIL- 
1Z an pe ec or LERY, REIMS, MARNE, FRANCE 
* (DET. AND A. F.) 


(SEMI-FIXED) lavr, 3bg, 1lbkr, 1cpo, 1cln, 3cp, 8pl, 1bga, 


Enclosed Fixed oz, eaten 2gk, 3bva. 
Adjustable 


Send me prepaid one Reddy Hot Soldering Furnace for which I enclose $1.50. 


9AXJ, 300 N. PLEASANT ST., INDEPEND.- 
Detector ENCE. MO. 


Zi - 
: a. a Kills your Reflex j < 2jic, 2xd, 3bcm, 4my, Samf, Samw, San, Sana, 
A detector that is fast becoming the leading in- Troubles can Say, ‘5bz, Sis, Shr, Sio, 5jf, Ska, 5nj, 5pn, 
= in ~ a os een neg = . ; 5rm, 5sp, 5sw, 8aed, 8anb, 8awt, 8bac, 8brc, 
sensitive; and produces clear, mellow and lou New j Qhtf Sbtu: 8cez ned ‘ 8dgl., 
reception. Guaranteed. Sent C.O.D. to any List $1.50 SPECIALLY ADAPTED re —— eee nee “6 i _" “i 
part of U. S.—or money orders accepted in ad- Price eon Qaau, Yaaw, Yacl, 9ago, Iadk, ‘dado, (9adr), 9age. 
vance. We pay postage. Manufactured by 9aku, Yamb, Yanc, (9aoc), Yaog, Yaqq, Yarr, Yasi, 
9asz, 9atn, Yauz, Yawm, Yaye, Yayl, Ibcj, Abdu, 

C Each Obdy, Ibe, Ibkk, 9bm, Ibmk, Ibnn, Ybsb, 9b 
9bdy, g, 9bkk, 9bm, 9bmk, Ybnn, Ibsb, un, 
FEDERAL RADIO PRODUCTS CO. The LINCOLN MFG. co. 9bvi, 9bvk, Abvn, Ybuz, Abx, Mbxg, Icbhq, Icdo, 


712 Broadway Schenectady, N. Y. Dept. E. 1 LOS ANGELES, CAL. 9ce, Icee, Icer, Ices, Icez, Icfi, Icfk, Icfs, Icgw, 
9cjc, Ickm, 9cemf, Ico, Ictb, (9ctl), Yctr, Icyh, 


9eze, I9dac, Iday, I9dbs, Y9ded, Y9dew, Ydds, 9ded, 
9del, 9dfg, 9dgb, 9dgn, Ydiy, Iduv, Adkv, Yd, 
Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be 9dim, 9dls, 9dly, 9dmx, 9dng, 9dox, Idpc, Idsd, 


inserted or removed at will Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y. 9du, 9dup, 9dur, 9duv, 9dvd, 9dvm, I9dvu, Idvw, 
9dwb, 9dwk, 9dwv, I9dwx, Yecn, Yefb, Mbfo, Yeky, 
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FROST ONES 
No. 161, $4.00 No. 172, $6.00 
No. 171, $5,00 F j Genuine Mold- 
Aluminum Type ed Bakelite Type 


==! FROST-RADIO 


Utterly unlike any other jacks. 


Frame servesas bracket for panel- , = 
hung assembly. All types. 
70c to $1.00 list 


be poe want dependability above all else in your radio 
parts and accessories. FROST-RADIO is guaran- 
teed to give long service and complete satisfaction. We 
do not qualify this guarantee in any way. You are to be 
the sole judge of FROST-RADIO quality. 

——— How often have you wished that some manufacturer 

BI ig would offer a complete line of radio parts and acces 
Have sponge rubber , cushion; —_ sories? FIROST-RADIO is first to supply this demand 
ible mounting. Lin; 31-26 With FROST-FONES, FROST-RADIO Musette, and 

2 Musette Unit, FROST-RADIO Plugs, Jacks, Sockets, 
Rheostats, Potentiometers, Switches, Adapters, An- 
tenna, Protectors, Jac-Boxes, Extension Cords, Tube 
Control Units and many other products. 

On this page we illustrate but a few of the new items in this 
well known line. Upon request to Dept. 10F501 we will gladly 
send you a copy of the 48-page FROST-RADIO Catalog. Or 
fRosr-gamo ask your neighborhood dealer for.a copy. 


“HERBERT H. FROST, Inc. 


. 154 WEST LAKE STREET. CHICAGO, ILLINOIS. 
be. ig YORK CITY CLEVELAND KANSAS CITY LOS ANGELES 


Thousands of dependable dealers throughout the United States 
and Canada carry FROST-RADIO in stock. See your 
neighborhood dealer today for what you 
need with your receiving set 


pestacesseS=csesuwessstenssstssrs® 


BAKELITE SOCKET 
Standard base socket, heavy duty 
radio-frequency type. Duplex 
contacts are self-cleaning. 


FROST- RADIO 
MUSETTE UNIT 
An aluminum unit which con- 
verts any phonograph into a fine 
loud speaker. Wonderfully clear 
tone, plus volume. List; $5.60 


FROST-RADIO 
TUBE CONTROL r+ 


The widespread popularity of the 1925 
Operadio is due chiefly to the fact that 
here is a receiving set of the highest effi- 
ciency, so compactly and skillfully de- 
signed that it may be used anywhere— 
upstairs, downstairs, or wherever you go. 

Enclosed in a convenient that 
may be closed and carried, and operat- 
ing without outside wires or connec- 
tions, the Operadio is the most con- 
venient set a family can possess. 

In the case, which measures 17 in. x 
9 in. x 12 in., are contained six ‘‘A” 
batteries and four of the largest ‘ 
batteries, loud speaker, six tubes and all 
parts. Radio and audio units are re- 
movable and contain all the finely ad- 


case 


Dept. J 


No wires or 
Connections 


THE ORIGINAL SELF- 


L 


A Powerful Long Range Set 


Engineered to Compact Proportions 


THE OPERADIO CORPORATION 


8 So. Dearborn Street, Chicago, IIl. 


justed parts in hermetically sealed con- 
tainers. It is by such construction and 
design that the remarkable compactness 
of the set has been obtained. 

The Operadio is a set the whole fam- 
ily will enjoy. Attractive in appear- 
ance, extremely simple to tune in on 
long-distance; razor-sharp in selectivity ; 
and widely praised for its clear, natural 
tone, as well as its volume. Ask your 
dealer or write for full particulars. 


Dealers: Write or wire today for infor- 
mation about the Operadio franchise. 
There are big selling months ahead—profit 
by them. 


The Cover 
Is The Aerial 


CONTAINED RADIO SET 


KELFORD CONDENSERS 


(Low Loss —- Variable) 


Built by America’s Oldest Manufacturers of 
Radio Parts 


‘ 


One of our big sellers, because the man 
who builds his own wants a real condenser. 
Note the remarkably low prices. 


From 5 to 23 plate, from $2.00 to $3.00 list 


Drop us a postcard for full description 


The American Specialty Co. 


170 Holland Avenue 


Bridgeport, Conn. 
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Selb, Serm, 9hw, Yin, 90a, Yoc, Irr, Ysu, Ing, 
9zb, 9ze. 

SPARK—9%aaw, 9acx. 

FONE—Samf, 5amw, 5ana, 8bac, 8bre, 9adr, 
9aoc, 9bsp, 9ctl, 9dsp, Y9dvo, Ysb. 

WI send a crd to anyone who sends me one. 
Pse qrk? mi 5 watter. 
WILLIAM ATKINS, 3723 EAST NINTH, 

KANSAS CITY, MO. 

lap, laea, laid, lajp, lall, larr, laur, 
lbkr, lboq, lbgq, Icfv, lciv, lckp, 1mu, 
Isf, 1zz, 1?, 2bk, 2cu, 2gk, 2ku, 2mu, 2brb, 2btw, 
2cee, 2cqg, 2cqz, 2xd, 3bg, 30q, 3vh, 3ahp, 3ajd, 
3bdo, 3bfe, 3bof, 3bpp, 3btu, 3bva, 4af, 4ai, 4ej, 
4eq, 4ig, 4hl, 4jr, 41], 4me, 4oa, 4rr, 4sa, 5dn, 
5cen, 5ek, 5gv, 5ka, 5nj, 5nn, Snr, Soi, 5rj, 5rh, 
5sw, S5uk, 5un, Swy, 5xw, 5za, 5zk, 5aai, Saaq, 
5acd, 5adv, 5aek, 5agq, Sahj, Sail, Sair, Sajh, 5ame, 
5amw, S5apg, 5beh, 5bek, 5zai, 6ft, 6gg, bof, 6ry, 
6lv, 6aao, 6aup, 6bqr, 6cmq, 6zbn, 6wt, 7fd, 7gk, 
7gr, too many 8s and 9s to mention. 


lbgt, 
lmy, 


9BHH, DAVENPORT, IOWA 
lka, lcpa, lbyc, 2by, 2cdk, 2brb, 3bnu, 3ws, 
4cg, 4ai, 4au, 4cn, 4rr, 5agn, S5apce, Sar, Saw, 5ck, 
5cen, 5ek, 5fm, 5gj, 5ka, 5kq, 5nk, 5qa, Swi, 5xv, 
5xw, 8abm, 8aeb, 8aee, S8agd, 8ajf, S8ajh, 8aih, 
8amf, 8amu, 8anm, 8app, 8apy, 8apn, 8aq, 8aqo, 
Sart, S8atc, 8axf, 8bah, 8bgo, 8bit, Sbjt, 8bkh, 
8ble, 8bir, S8bmb, 8bp, 8brce, Sbpv, 8bzc, S8bzf, 
8cci, 8ced, 8cei, 8cia, 8ckm, 8cng, 8cnl, 8cmh, 
8com, 8cta, 8cud, 8cwp, 8cwr, 8cwu, 8cyi, 8czf, 
8dcb, 8dcd, 8dfo, 8dfv, S8dgf, 8dgo, 8dgp, 8dgt, 
8dhi, 8dhs, 8dhw, 8dka, 8dla, 8dma, 8dmg, 8dmk, 
8dmx, 8dnk, 8doo, 8dri, 8dvm, 8dzg, 8eb, 8ef, 
8er, 8es, 8gh, 8gz, Shv, 8ir, 8mm, 8rj, 8uq, 8ux, 
8vk, 8vu, 8wo, 8wx, 8xb, 8xs, 8xe, 8zg, 8zz, 
9aau, Yaaw, Yacq, Yabt, Yado, Yadp, Yafk, 
9agl, 9Yahy, Yaim, Yajm, Yajy, Yalb, Yalr, 
9alw, 9Yalx, Yamr, Yaob, Yaoo, Yaor, Yard, 
9arm, 9Yarp, Yato, Yatt, Yaub, Yauy, Yauw, 
9avb, Yavq, Yawp, Yaxd, 9axx, Yayi, Yayx, Yaz, 
9azx, Yawf, Yaxn, 9baz, Ybbk, Ybcb, Ybed, Ibex, 
9be, Ybeg, Yben, Mbfb, Abhi, Ybhy, YMbiu, Mbk, 
9bkd, 9bkk, 9bkj, 9bmd, 9bmk, Ybmu, YIbmx, 
9bpf, Ibpy, Ybqj, YIbre, Ybrk, Ybsq, Ybss, Ybsy, 
9btk, 9bty, 9buh, Ybwo, Ybwv, Ybyc, YIbye, Ybza, 
9cee, 9ccf, Icfi, Icfs, Icdv, I9cdp, Ycgr, Ycic, Icif, 
9cii, 9cip, I9ckh, 9clz, 9cmn, Ycoi, Ycow, YIecpi, 
9cpz, 9cs, Ycvs, YIcxt, Ycxx, Ycyq, Yczo, Idcp, 
9dct, I9dbf, 9ddy, 9dfg, 9dfq, 9dga, I9dgn,. 9djn, 
9djd, 9dic, 9dlm, 9dlw, Ydly, 9dmg, Ydnn, Ydoa, 
9dpx, 9dre, 9drr, Ydqe, 9dsl, Ydsv, Ydsx, Ydtt, 
9dvu, 9dvw, Idwk, 9dwy, 9dxn, 9dyn, Ydyy, Yefz, 
9eky, Yelb, Yeld, Yem, Yes, 9fj, 9fk, Ohk, Yhp, 
9hw, 9kd, 9Yle, Imc, Ink, 9no, I9pb, Ypq, Yai, Itz, 
9vm, 9xb, 9xba, 9xbf, 9xl, Yyz, Y9zb, 


A card to any of above who send me one. 
1PY, 34 ELLINGTON ST., LONGMEADOW, 
MASS. 


4fs, 4ft, 4dv, 4dx, 4dy, 4io, 4jr, 4mb, 4mi, 
4oa, 4qf, (4rr), 4sa, 4si, 4tj, 4xe, 4xx, Sap, Saw, 
(5ce), Sez, 5ek, 5fa, Ska, 5kg, 5SIl, 5Ip, 5mz, 5nj, 
5oq, 5qh, Sqi, S5ru, Suk, Syd, 5xa, Saaq, Saef, 
Safs, Sags, (Sagv), Same, S5apy, Sare, 6gt, 6ji, 6hs, 
6pl, 6of, 6rn, 6ry, 6wt, 6adt, 6ahp, 6alu, 6avj, 
6awt, 6atr, 6bbq, 6bkd, 6blw, 6bmv, 6buh, 6buy, 
6bwl, 6cae, 6cef, 6cgw, 6cqe, 6crx, 6xad, 7gr, 7ij, 
7ac, 7sf, Yes, 9fj, 9mq, Iny, Irc, 9wo, 9zd, (9ze), 
9zk, (9aad), 9Yabc, Yage, Yagz, Yahy, Yaio, Yaks, 
9att, Yayi, 9bbj, Abeg, Abdu, Ybiu, AIbjr, Abmce, 
9bsz, 9bxg, 9caj, Ycap, Ycbc, Ycbi, (Ycca), Icgr, 
9cdv, 9cfi, (9chc), Icnb, 9ckm, 9ctg, Ydac, Idau, 
9dic, 9dno, 9dmj, Ydpc, Idpx, Ydsu, Ydzr, Yduo, 
Yeac, Yeas, Yebq, Yeev, Yefy, (Yelb), Yell. 

CAN.—lar, 1dd, 2be, 2mv, 3dz, 3ly, 30m, 3vh, 
4cr, 4dy, 4io, 4hh, 5cen, 5go. 

Additional .calls on short waves: (nfv), nkf, poz, 
uft, zm, 52a. 


1AKZ, GARDNER, MASS. 


(3ach), 3acy, (3aih), 3bdo, 3buy, 3cdn, (3cel), 
3ccx, (3cjn), (3cia), (3dk), (3du), 3js, 3aw, 
(3mf), (3yw), 4af, 4eg, 4eh, (4dx), 4eq, (4io), 
4fg, (4pd), (4sb), 4si, 4su, 4xx, 5aaq, S5adv, Saer, 
Sagv, S5ahw, 5ajn, Sakf, Sakn, 5Samh, Saw, Scc, 
Sek, Sew, 5jf, Snt, 5ka, 5qh, 5zk, 6cto, 6buh, 
6gt, (S8aaj), (8auh), 8aub, (8alf), S8apj, 8apn, 
8apr, (8atz), (8ase), 8arw, (8asq), (8avx), (Say), 
8ben, (8bmi), (8boc), (8byn), (8bqn), (8cmt), 
8ctr, 8dal, 8dem, (8dfm), (8dga), 8dgp, (8die), 
8dig, 8jw, (8nx), (8rv), (8si), (9aal), Yael, 9agz, 
9aib, Yamx, Yanb, Yaor, (9apd), Yarf, (9%awf), 
(9azr), 9bbr, Ibed, Xbqu, (Mbgi), Ybie, (Abiq), 
9bis, 9bks, (9blg), 9bmk, Ybna, Yboy, YIbvn, Ycaa, 
(9caj), 9cbz, 9cee, Icey, Icgm, Iche, (9cjc), Icp, 
9ct, 9ctr, Ievr, 9czl, 9dae, (9dap), Ydct, (9dfq), 
(9djd), 9dlj, 9dpr, 9%dsv, 9dwx, (9bsz), Yeje, 
(9eji), 9eky, Yesv, (9h1), 9hp, Yjg, Ipb, Yfj, Iqd, 
9tw, 9uz, (9vc), (9ws), Iwy, 9ze. 

CANADIAN—Ilar, lbq, (lei), 2be, 3ad, 3co, 
(3ly), 3vh, 3wb, 3wv, vdm. 

FOREIGN—ldo, tht. 

Ork mi 5 water? All reports appreciated and 
qsl’d, 

8DOQ, HUNTINGDON, PA, 

(ladb), (libal), (cit), (icmp), (2bkr), (2boo0), 
(2buy), (2byg), (2cee), (2chu), (2cji), (2cnk), 
(2ctn), (2wz), (3uy), 4ji, 4kk, (4pd), 4si, 4xe, 
Samh, Sanl, Saqy, 5qz, 6ab, 6bbh, 6cgw, 6fm, 
6ws, 6xad, 6zh, 7eo, (8aly), (8axf), (8bjz), (8boe), 
(Shoy), (8bqi), (8bxd), (8ced), (8dal), (8dfe), 
(Sdkf), (8dki), (8dre), 9Yaao, Yabn, Yaim, Yala, 
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Horn! 


New Console Has 
Its Own Perfect 
Loudspeaker! 


Ample Space for 
All the Rest of 
Your Outfit! 


Goodbye to the 
Old-Fashioned 
Horn Speaker! 


A Vastly Better 
Reproduction 


With this Ne 
% sl “Our old horn shite never gave tones like this! An artistic 
Radio Console! addition to the living room—everything in its place—it’s a joy!” 


eee 4 


ERE is something that enables you to You Need This Console Whatever 

enjoy radio in the home without the clut- Your Present Outfit Is 
ter of unsightly apparatus that plays havoc in It makes no difference what kind of radio outfit you have 
the decorative scheme of your living room! W—this console was designed for your use. The graceful ex- 
The horn speaker is out of date and out of place terior of this console gives no hint of its inner utility, for 
in radio for the home. This console with its it is a simple and effective piece of furniture in every line. 


in-built loudspeaker is scientific and sightly. But a glance at the interior reveals a most ingenious arrange- 
ment of the in-built loudspeaker with space either side and 

A Truly Wonderful Tone in front. These spaces are ample for the largest A battery, 

It does a better job of reproducing, for it and the largest wet B batteries and the lar- 
has the best unit of all that have been tried 7] ~«gest charging outfit. It is 38 in. long, 18 in. 
and its sound-box is of resonant wood instead deep, and 29 in. high. Notice the artistic 


of metal, fibre, or composition. : Dealers! grill that conceals sound box, and the pro- 


; The sale of these con- vision of “knee room” beneath. Made in 
The appearance of a Windsor loudspeaker soles has already reached 
extraordinary figures. mahogany or walnut finish, and the price is 


console is a delight. Its convenience is a joy. They are selling in surpris: only $40! (West of the Rockies $42.50.) 


A piece of real living room furniture of pleas- ing quantities in even 
smallest stores where there 


ing lines and finish—and it accommodates all is one in the window or on Investigate ! 


the miscellany of equipment which hitherto the floor. It is a con- 


venience and a value not 


had no place except on table tops, shelves or to be duplicated. Dealers everywhere are now showing the 
floor. Ample space on top for any set, with iy ee. “ee Windsor loudspeaker console, ahd have them 
plenty of elbow room in front. Nothing in newspaper advertising cam- for immediate delivery to your home. If you 
sight but the dials. Everything else goes in- paign. haven’t already seen this remarkable contri- 
side—from behind—in spaces cleverly de- bution to radio enjoyment and convenience, 
signed to hold the largest batteries and outfit write us now for the name of a nearby store 
—hbesides the self-contained loudspeaker—all unseen and where you may view it. We will also send you complete 
protected from dust or disturbance. information. Remember, this console gives you not alone 


a marvelously faithful reproducing unit and sound-box, but 
an altogether new beauty and utility in the provision for 
your entire radio outfit. Mail coupon or postal. 


Sia: iam maa aunties sania te eine erated eee 
(8) 


| Windeor Furniture Company 
1422 Carroll Ave., Chicago 


: Please furnish pictures and full details, also name of near- 
# est dealer who has the new Windsor loudspeaker console. 


Pat. Nov. 18, 1924 
$40 
Loudspeaker Included 


© Windsor epic aa gy 
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Saws, Drills and Engraves Safely 


VOID ruined material, wasted time —use Spaulding 


Bakelite-Duresto. 
Besides—due to a special Spaulding process of 
Bakelite-Duresto panels 


proof. 
fabrication, 


Unlike hard rubber, it is chip- 


retail a_ beautiful 


black, high gloss finish indefinitely; will not warp, shrink 


nor split; 
strength. 


highest in dielectric properties and 


tensile 


Insist on Bakelite-Duresto—the best that money can buy. 


Manufacturers 


who desire to build qual- 
ity into their products 
and who insist on speed 
and economy in_ their 
plants should write to our 
nearest office for complete 
information on Spaulding 
Bakelite-Duresto, 


Factory: Tonawanda. N. Y. 
Sales Offices: Warehouses 


484 Broome St., N. Y. C. 

659 W. Lake St., Chicago 

310 E. Fourth Street, 
Los Angeles 

141 N. Fourth St., Phila, 
15 Elkins St., Boston. 

171 Second Street. San 
Francisco 

509 First National Bank 
Bldg., Milwaukee. 


MAILED ABSOLUTELY 
GUARANTEED °- 


The internationally famous 
DUTCH RADIO VALVE 
will be Dlus 
mailed at Ye) postage 
All Standard Types 
Three sent for $6.50 
plus postage (any type). 


Approved by Popular 
Radio laboratories. 


Order from nearest point. 


3572 Olive St., St.Louis, Mo. 
St. Lovis Radio Tube Lab. 


D. R. V. Importing Co. 
515 Orange St., Newark,N.J. 


R ANY CIRCUIT IN ANY SET 
“YOU CAN'T BEAT THE DUTCH 


o- o-o-O-20-0-0-20-f 


Write nearest office for descriptive circular 


SPAULDING FIBRE COMPANY, INC., 


Your dealer can furnish standard sizes from stock, special 
sizes to order. 
Spaulding label—your g:arantee of quality. 
Spaulding Bakelite-Duresto panels in the set you buy—a 
sign of quality apparatus, 


Individually packed in envelopes under 
Look for 


‘ 


BAKELITE-DURESTO 


Panels - Sheets - Tubeg - Rods 


TONAWANDA, N. Y. 


The base- ble 


Freshman Variable Grid Leak 


is the standard for those who build their 
own sets. It is the most compact and be- 
ing entirely sealed it always remains un- 
affected by any climatic conditions. 
i. with Gther -00025 or $1 00 
F d ? 


without condenser -76 
At your dealer's, otherwise send purchase 
price and you will be supplied postpaid 
Chas. Freshman Compeny, Inc. 
106-7th Ave., New York 
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9aoi, (9aor), 9adq, (Yavb), Yayi, Ybji, Ibof, Iccs 
9cgr, 9ckd, 9cmd, I9dkv, 9dte, 9dun, 9efp, 9ejy 
9avv, (9hp), 9wo, 9zt.: 

Will qsl crd. Qrk mi 5 watts? 


2AHI, _ BROOKLYN, | N. Y. 

laby, ladt, (lafn), lahz, lapk, laxz, Ibe, 
(1bef), 1clj, 1ml, 1si, 1ts, lvf, lyd, 2’s too numer- 
ous, 3acy, 3as, 3ava, 3bu, 3hg, 3zo, 4eg, 4hr, 8aal, 
8ah, 8ak, 8alw, 8agq, 8ajf, 8apt, 8bba, 8bbs, 8boa, 
8boe, 8bn, Sbp, 8bqp, 8bwk, 8cbp, 8ced, 8cek, 
8cpu, 8cmt, 8cse, 8daj, 8dbe, 8dga, 8dgo, 8degt, 
8dmr, 8doq, 8es, 8hb, (8rj), 8uf, 9avb, 9bchb, 
(9cbz), 9dnn, 9my. 

Will qsl, but why don’t those wrkd do so? 


2AEY, R. E, GROEBE, 338 EL MORA AVE., 
ELIZABETH, N. J. 
laac, labp, labt, lacr, laea, laer, laez, lahi, 
lahl, laid, laja, lajl, lajp, lakz, laqi, lare, lasu, 
latj, laur, lavj, lawq, laww, (laxz), lazl, 1bai, 
lban, 1bdx, lbfq, 1bgt, (1bhr), 1lbip, 1biz, 1bkr, 
lbIx, 1bpb, 1bqe, 1bqk, 1bqt, 1lbsd, 1bvl, (1caz), 
lecx, lecz, Ickp, 1cln, lcpo, lcpv, 1xak, 1xam, 
laj, lan, 1bx, ldd, (lee), ler, 1fd, 1fm 1gs, 1lii, 
Iml, Imy, Inr, lom, lou, Ipd, lpe, (1qm), 1qv, 
lsf, 1te, 1ts, lud, lum, 1Ixw, 1ze, 1zt, 1zz, 3acn, 
3acy, 3adp, 3ady, 3aek, 3ahp, 3aih, 3aqr, 3ari, 
3arz, 3ats, 3auv, 3avk, 3bbv, 3bdi, 3bdo, 3bfe, 
3bif, 3bkl, 3blu, 3bml, 3bmz, 3bnu, 3bof, 3bpp, 
3bsb, (3btq), 3btu, (3buy), 3bva, 3bwj, 3bwt, 
3cev, 3ccx, (3cdu), 3cdv, 3cel, 3cfc, 3cgce, 3chg, 
3cjw, (3xan), 3bg, 3bz, 3ds, 3du, 3eh, 3fs, 3hd, 
3hg, 3hm, 3hq, 3jo, (3kl), 3kq, 3lg, 3lr, 3mb, 
3mf, 3mk, 3mo, 300, (3qw), 3rg, 3rs, 3tf, 3ti, 
3tj, 3uy, 3vw, 3wb, 3wf, 3xr, 3zm, 3zo, 4ai, 4cu, 
4du, 4ea, 4eh, 4ep, 4eq, 4fs, (4ft), 4fy, 4io, 4ka, 
4kk, 4kl, 4lp, 4mb, 4mi, 40a, 4og, 4pi, 4pv, 4qf, 
(4rz), 4si, 4su, 4tj, 4un, 4us, 4ux, 4vl, 4xe, 4zd, 
i, 5acm, Sail, Sair, 5ajn, 5ame, 5amh, Saw, 
(Sem), Ser, 5gk, 5ka, 5kq, 5nj, Sot, 
5rh, 5xa, 6ajf, 6arb, 6cef, 6cfe, 6cgw, 
7Zabb, 7gq, 8aaj, 8aan, 8abm, 8acm, 8acu, 
8aeg, S8aey, 8afq, Sagw, 8aih, 8ajf, S8ajh, 
8ajn, 8akk, Sakr, 8ali, 8alk, Salx, 8aly, (S8anf), 
8apo, S8apt, 8aqu, 8ard, 8atp, 8atz, 8avj, 
avl, 8axn, Sayd, 8bce, Sbcu, 8bdw, 8ben, 8bfe, 
Sbff, 8bfh, 8bgn, 8bgw, 8bhy, 8bit, S8bjc, 8bijt, 
(8bkm), 8blg, S8bmb, 8bmi, 8bmy, 8bnh, 8boa, 
8boc, 8boe, 8boq, 8bos, 8boy, 8bpa, 8bpl, 8bpu, 
8bpv, bai, 8bqn, 8brb, 8bst, 8bsw, 8btf, 8buk, 
8bvr, 8bxp, 8byn, 8bzf, 8cci, 8cdt, 8ced, 8cei, 8cgf, 
8cjp, 8cke, 8ckl, 8cko, 8ckp, 8clc, 8cmt, 8cnl, 
8cnw, 8con, (8cpk), 8cse, 8cve, 8cwl, 8czo, 8dal, 
8dat, 8dbl, 8dfb, 8dfk, 8dfo, 8dfs, 8dft, 8dgl, 8dgo, 
8dhs, 8dhw, 8die, 8dlx, 8dme, 8dmx, 8dnk, 8doa, 
(8doo), 8dpa, 8dqf, 8drc, 8dsn, 8dte, 8ah, 8ak, 
8aq, (8bo), 8e0, 8gz, 8hb, 8jq, 8kj, 8lo, 8mc, 8nz, 
8pl, (8qb), 8qr, 8rv, 8tj, 8up, Sut, 8vx, 8xc, 8yx, 
8zd, 8zf, 8zg, 8zz, Yaad, Yaal, 9Yaas, Yaaw, Yabf. 
(9adq), 9aei, Yaen, 3afi, (Q9ahy), 9akd, Yana, Yapd, 
9apk, Yasw, Yatn, Yats, Yaul, Yawg, Yazp, Ybaz, 
9bec, Ibdu, Y9beg, YIbhb, Mbjg, Y9bkr, 9bkx, Ybmk, 
9bmu, 9bna, 9bnk, Ybpy, Mbrx, Ybuk, Mbva, Mbvz, 
9bwv, Ybye, Ycab, Ycci, I9ccm, Ycdq, Ycee, Ycfi, 
9cjc, Icjs, Icks, Ycog, Yctr, Icub, Icwz, 
» QOcyi, 9cyq, Y9day, 9ddl, 9del, 9dfq, 
(9dhg), (9dhl), 9dhw, 9dhz, 9dkn, 9dkt, 
9dlw, 9dmi, 9dpl, 9dpx, 9dqu, 9dsa, I9duj, 
9dvv, 9dwk, 9dwx, 9dwz, 9dxn, 9dyn, Ydyy, 
9eld, 9xbb, 9bk, 9bm, Yej, Yem, Yes, Ohk, 
ih, Sty: 9mn, 9my, Inu, Iny, 9ar, 9th, Ive, 


bg, 2cg, 3aa, 3bi, 3bp, 
, 3vh, 3wv, 3afp, 4io, 4bw. 


PORTO RICO—4ja, 4oi, 4sa, 4rl. 
Nkf, wwv, wegh. 


JAMES G. Poe. 5544 aoe ee PLACE, 
E. E., PITTSBURGH, 


laby, lajt, lajx, laq, (1bae), “i ibid, 1bit, 
l1bkl, 1bom, Iny, 2aan, 2acs, 2ae, 2al, (2ar), 2ay, 
2bco, 2bns, 2brb, 2bq, 2byk, (2ce), 2cee, 2cep, 
2cjn, 2cnk, 2crp, 2cyq, 2cwj, 2gg, 200, 2rb, (2rh), 
2rk, 2rv, 3acy, 3adx, 3agf, 3aoj, 3apx, 3bdo, 
(3bs), (3cec), 3ceds, 3cjn, 3cp, 3js, 3lg, 30m, 3pi, 
3sp, 3wv, 3xd, 4eg, 5agj, 5ka, 5nj, 7sf, Saey, 8ald, 
8aig, 8ale, 8abn, 8aeq, 8akk, 8axf, 8aq, 8anb, 8axo, 
8apn, 8ayi, 8bw, 8bhj, 8bqs, 8brc, 8brj, 8bit, 8bdw, 
8btf, Shed, Shan, Sbgt, Shoe, 8byq, Sbbf, 8bzf, 8bp, 
8baqf, 8boo, 8boy, 8bpw, 8bdv, 8cko, 8cdj, 8cdk, 
8chf, 8ccg, 8cej, 8ck, 8cee, 8ckm, 8cab, 8cci, 8cxd, 
8cbhbm, 8ckk, 8cct, 8ctz, 8cwj, 8cve, Sdpe, 8dhj, 
8dhw, 8dat, 8dpn, 8dfo, 8dhb, 8dpv, 8djt, 8dxx, 
8diz, 8dqn, 8dil, 8dal, 8dix, 8dvw, 8fm, 8hc, 8hb, 
8nh, 8qr, 8qu, 8qv, 8qd, Srt, 8rv, 8sf, S8tt, Sut, 
8un, 8vx, 8ve, 8vq, 8wz, Yado, Yahy, Yaif, Yamij, 
9aob, Yasy, Yauy, Yayb, Ibe, Mbga, Ybhb, Ybiq, 
9bl, 9boy, Icab, Ichi, Icbz, Ochi, 9cib, 9cln, 9cnj, 
9cxa, Icyg, Icym, Ycyq, Idep, Idge, Ydhd, 9dhl, 
9dlj, 9dmk, 9dsa, 9dsl, 9duj, Yem, Yhk, 9hp, 9pb, 
9sd, 9su, 9tw, Ive, Yvr. 

Would appreciate card from any of the above. 
Will qs! same. : 

8DAH, PITTSBURGH, PA. 

laad, labf, laeg, lajo, lams, 1bbx, 1bdx, 1bhm, 

lbie, 1bnl, lcav, 1lccz, 1crj, lcue, lhe, Int, 1o0z, 
Irf, 1zp, 1zv, (2agq), 2agw, (2aig), 2axf, 
, 2bkr, 2bo0, 2brb, 2cee, 2ub, 2xd, (3bdo), 

3bvl, (3cdk), (3gc), 3nf, 4dx, 4eb, 4eg, 4hw, 
4my, 4tj, 4un, 5ape, Sen, Sek, 5ka, 5mi, 5Swo, 
Szai, 6ahw, 6anb, 6cgu, 6chi, 6pl, 7bvi, 7ij, 7ac, 
Saad, 9adp, Yamp, 9aoo, 9bkj, 9bmx, Mbqh, Ybsz, 
9bvn, Icee, Iegce, Ycoc, Icro, Idga, Idgy. 

CANADIAN—lar, 2be, (3aa), 3ad, 3cd, 3he, 
3wv, 4cb. 
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Know Befr 
You Build 


Send for this free 
booklet of inter- 
esting and help- 
ful hook - ups, 
diagrams, log 
record sheets 


covering 
necessary 
Cquip= 
ment. 


3? = 


ad ee ee” el ed ee” a eee a 


AUDI0 & RADIO 
TRANSFORMERS 


OR all radio devotees, young and old, from the youngs- 

ter with his crystal set to the proud possessor of an all 

powerful “eight tuber” there is a heap of good reading 
in Sterling’s Radio booklet. 


POCKET “= 
METERS PANEL 


METERS 


It’s yours for the asking. Just fill in the coupon at the bottom of the page. 


You may find just the information that will’ give your set the added zest and snap 
you’ve long been aiming to attain. Perhaps cartes Seon testing your batteries with the MICROCONDENSERS 
wrong kind of meter—possibly not knowing that “cheap” meters are ofteD ‘Worse than 
worthless. Not only do they give unreliable readings, but on account of their low resistance 
tend to exhaust the battery under test. You will be interested in learning how perfect ampli- 
fication is accomplished, how to defeat distortion and what a vast difference the proper selec- 
tion of audio and radio transformers make in the reproduction of both vocal and instrumental 
tones. All this and many other valuable suggestions are found in this booklet, which will en- 
able you to secure better results from your radio set, and, at the same time, save the bother 
and expense of experimenting with untried apparatus or hook-ups. 


MICROCONDENSERS “SOFT TREAD’? RHEOSTAT 


i Here, truly is a revelation in rheostats—something you have 
é (Meximem capielty. eppres. & mitere mlerctwate) never been able to obtain before! Its moving parts are com- 
Nothing, since the beginning of radio history, has done so pletely eneclesed within a moulded bakelite and polished 
much to simplify neutralization as the Sterling Microconden- nickel case. No dust can enter—never effected by moisture, 
ser. Its efficiency is proven beyond doubt on the most diffi- mechanical injury or outside disturbances. The smooth run- 
cult cireuits—treflex, neutrodyne and others. The feature ning contact shoe represents a surprising new development, 
you'll like is this: You simply turn the rotary plate which which allows free, nolseless movement in either direction. 
is always in plain sight to the neutralized position and the And, just imagine, only a single hole mounting! That will 


“SOFT TREAD” 
RHEOSTATS 


job is done. No other manipulation is necessary. When save you work and worry. You must use this rheostat to 
set, it stays set. It is easy to obtain neutralization and no fully appreciate it, and then you'll wonder how you ever 
trouble whatever to maintain it. Neutralization as easy as got along without one. 


setting the hands of a watch. That’s the story. 
PRICE, only $1.00 each. PRICE $2.00, 5 and 15 ohm. $2.25, 30 and 50 ohm. 


PORTABLE RECTIFIER 
Charges “A” and “B” Batteries from A.C. Lamp Socket 


Radio’s favorite rectifier—the record-breaking 1924 Sterling 
model—made more convenient, stronger and simpler! This 

ig achi t is the 1925 Sterling model, in- 
tended to sustain your battery’s vigor and save you need- 
less bother, time and expense. Now, you can charge 6 volt 
A” Batteries, 24. 48 or 72 volt “‘B’ Batteries from a 


so quiet that ‘‘A’’ Batteries can be charged while you en- 
joy the entertainment of local broadcasting stations. e 
operation of this charger is as easy as using an electric 
iron. And, it simply can not overcharge your batteries. 


Made in Two Models 


single charger and there is no confusing array of connect- Model 19—Charges 6 volt ‘‘A’’ Batteries and 24, 48 or 72 
ing posts. Each quarter turn of the selector switch auto- volt “‘B’’ Batteries. 
a adjusts the rectifier to charge a batery of differ- PRICE. 0.0.6 $22.50 (50 and 60 cycle) $25.00 (25 cycle) 
Thi oe Model 17—Charges 6 volt Batteries, both automobile and 
sve psn 4 a thing of beauty in its neatly finished radio “‘A’’. 

se—protected from dust and moisture, There are PRICE...... $18,50 (50 and 60 eyele) $21.00 (25 cycle) 


0 metal contacts to fuse or burn out. ‘The operation is 


PORTABLE 
RECTIFIERS 


The Sterling Manufacturing Co. 
The sterling 2850 Prospect Ave., Cleveland, Ohio a 
Clevelend Ohio.” “= If you want , 
Please send me your radio this booklet 
open fill in the 
NOMB. .- ccccvccsvovcvevcestes coupon 
chi ee ee | Radio Equipmen 
eR 


AMERICAN S 00 
BRAND Pe: 
CONDENSER @# #2 


} yy 


100 to 


with the 
Worm 
Drive 

Vernier 


One of the biggest contributing factors to the growing popular- 
ity.of Radio reception is this fine tuning condenser. 

Made with a geared vernier having a ratio of 100 to 1, Amer- 
ican Brand Condensers assure the successful operation of any 
set—especially when there is more than one broadcasting station 
in the air. For DX, American Brand Condensers can’t be 


surpassed. 


American Brand Condensers need only to be seen to prove 
their superior qualities. Ask your dealer to show it to you and 
to give you a descriptive folder. 

Wholesale Distributors everywhere throughout the country 
are prepared to fill dealer’s orders. 


Note to Dealers: If your Jobber is out of stock, please write us. 


AMERICAN BRAND CORPORATION 
8 WEST PARK STREET NEWARK, N. J. 
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JAMES G. HOUSE, 5544 AVONDALE, E. E. 
PITTSBURGH, PA. (ONE TUBE) 


labf, laby, lajt, lajx, lalw, lams, laqm, 1bhr 

lbit, Ibpb, lbqb, lcv, lel, lgb, lgs, lhk, Inc 

lom, lor, Irw, 2acs, 2aek, 2aeo, 2aey, 2ahf, 2al. 

2atf, 2bkl, 2bnc, 2bq, 2brb, 2bsc, 2buu, 

2byk, 2ccu, 2cee, 2cfe, 2cgb, 2cjx, 2cor, 

2cw, 2ewj, 2ewp, 2cyq, 2do, 2iu, 2kx, 200, 

2ru, 2wz, 3aha, 3ahp, 3alk, 3amw, 

3ay, 3bel, 3buv, 3cbz, 3cev, 3cds, 

, 3ck, 3ckk, 3dq, 3ggs, 23hg, 3hm, 3hu, 3ol, 

3qt, 3rx, 3sp, 3uq, 3uy, 3uz, 3ws, 3wy, 

3zm, 3zo, 4bw, 4eg, 4ft, 4hh, 4hr, 4ru, 

Saex, S5agj, Sago, 5gw, 5qs, 5se, 6bpe, 6chl, 

7sf, 8’s too numerous, 9aaj, 9aal, 9aaw, 

9ado, 9Yagj, Yagt, Yahv, Yahy, Yaif, Yaim, 

9amp, 9Yaob, Yasy, Yauy, Yayb, Yazn, Ibbj, 

obbk, Obdl, 9be, 9bfg, 9bga, Mbhg, 9bhc, 9bjr, 

9bk, 9bl, obmf, 9bna, 9boy, 9bqj, Ybsm, Ybsp, 

9buk, obwu, 9ca, 9cab, Ycah, Ycas, Ycbi, IMcbz, 

9ccq, Yceg, YIcep, Ycew, Ycfd, Icg, Ycib, YMcja, 

9ckh, 9cln, 9clx, 9cmd, Ycns, Ycnt, Icpm, Ycpz, 

9crp, 9cur, 9Ycwu, Icwz, Icxa, Ycye, Icyg, Icym, 

9cyp, Icyq, Idad, 9dbj, Ydep, Ydda, 9dge, Mdhd, 

9dhl, 9dlj, 9dmk, 9doz, 9dsa, 9dsl, Iduj, Idvv, 

9dwk, 9dyy, Yeky, Yelf, 9fb, 9fd, Dhk, 9jd, 9ku, 
9pb, Ire, 9sd, Ysu, Itw, Yuw, Ivk, 9xi. 

SPARK: 


1 ?, 9ahj, Yaaw, Mbcp, Ybsp, Icyq, Ydhl, 


lacs, Irq, lve, 2cwj, 2kw, 3aeq, 3buv, 3ccu, 
3ckl, 3ia, 3sp, 3ue, 3zo, 5ck, 9csg, Icwk, Ycxg, 
9fj, 9ve. 

Wud appreciate crds frm any of the abv. 


Analyzing High Fre- 
quency Resistance of 
Single Layer Coils 


(Continued from page 1174) 


Sannnasntaseanain Hureeerenerteeensnniaa Hunn winin 


In the following discussion, we will let 
Ro be the resistance of one foot of the wire 
to direct currents. Values of Ro can be ob- 
tained from any wire table. It is evident 
that if we know the resistance ratio of a 
coil, R/Ro, then we can find the high fre- 
quency resistance of the coil in ohms per 
foot of wire in the coil. Therefore, 


R 
Ro * — =R (ohms per foot of wire) (1) 
Ro 


Feet of Wire ond Jurns required 
tor Coils of 150 mh 
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hy the most eminent 
Radio Experts 


Price $1.00 


JUST THE BOOK YOU WANTED 
“Radio News” 


Amateur’s Handibook 
Volume No.1 (Fourth Printing) 


Chock full of radio constructive and instructive articles from 
cover to cover. Written by foremost radio authorities, in plain 
everyday language which everyone can understand. Sections in- 
clude articles on Receiving Sets and Sundry Apparatus, Transmit- 
ters and Accessories, Radio Theory, Vacuum Tube Data, and 
Practical Hints for the Amateur. A book which also serves as a 
ready reference and should find a place in the library of every 
amateur. It contains 224 pages and over 375 illustrations, dia- 
grams, and photographs, bound in a multi-colored heavy board. 
On sale at all leading radio stores. If your dealer cannot supply 
you, send a dollar bill and the book will be forwarded to you 
postpaid. 


EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place, New York 


Wire Size 
ee 16 22 26 JO 
Fig. 2-B 


Then, if we multiply this value of R by 
the number of feet of wire in the coil, we 
will obtain the total resistance of the coil 
which is due to the wire only, neglecting 
distributed capacity. 

RESISTANCE RATIO 


This is very simple, but how to obtain- 


the resistance ratio? A formula furnished 
by Dr. Lewis Cohen, of the U. S. Bureau 
of Standards, has been found to hold fairly 
well over a great range of frequencies. This 
formula, converted to a convenient form, is 
as follows: 
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The Deresnadyne Circuit 


stops oscillation at its source 


The Andrews Deresnadyne 5-tube 
set represents an entirely new prin- 
ciple in the design of radio circuits. 
The Deresnadyne circuit is the only 
circuit which stops the oscillation 
which produces whistling and dis- 
tortion at its source. It stops oscilla- 
tion in the plate circuit, before it 
reaches the grid, which is extremely 
sensitive and where all adjustments 
are very critical. It is not like the 
neutrodyne, which neutralizes the 
excessive energy which produces 
oscillation. It prevents the generation 
of energy in excess of that which can 
be effectively used to produce undis- 
torted signals. 

The result is the most beautiful 
tone quality so far obtained in any ra- 
dio set. It is entirely free from noises 
and distortion. Moreover, this fine 
tone quality,instead of being secured 
atasacrifice, is secured with increased 
selectivity and power. The exclusive 
principle of the balanced plate cir- 
cuit makes possible the maximum 
amplification without distortion over 
the entire range of wave lengths. 


With the Deresnadyne you no 
longer are forced to choose between 
a set with tone and selectivity and 
one with volume and distance. 
These four essentials of fine broad- 
cast receiving are here combined 
for the first time. 


The Deresnadyne is extremely 
simple in construction and opera- 
tion. It is easy to log. Youcan change 
from Ist to 2nd stage or turn off the 
set by simply turning the switch knob. 
The unique Plate Balance Control 
enables you to accentuate either 
tone quality or power, as you wish. 


Operates either on outside anten- 
na, or with even greater selectivity 
on the special Deresnadyne loop. 
Hear the Deresnadyne at your deal- 
er’s or write to us. 


Andrews Deresnadyne, genuine hand-rubbed ma- 
hogany cabinet. Price $150, without accessories. 


De Luxe Model, genuine American Walnut cabi- 
net, beautifully finished with genuine inlay. Inte- 
rior and mounting base of polished walnut. Price 
$165, without accessories. 


DEALERS: Order through your jobber. 
JOBBERS: Write to us. 


ANDREWS RADIO COMPANY, 327 S. LA SALLE STREET, CHICAGO 


Deresnadyne 


DE-RES-NA-DINE - PATENTS PENDING 


Radio Receiving Set 
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The Kit Contains 
the six essential 
SUPERHILCO- 


DYWNE instruments, 
together with the re- 
quired number of 
HILCO Precision 
Fixed Condensers and 
a 20-page book thor- 
oughly describing and 
illustrating by text and 
blueprints all details 
of the SUPER 
HILCO-DYNE RE- 
CEIVER. 


Price of book separate 
from the kit—$1.00. 


SUPER- HILCO- DYNE BOOK 
2 


—_i_ 


ifferent 


~and superior to / 
any other eco | 


The SUPER HILCO-DYNE RECEIVER 
—a seven tube set superior in every way 
and different from the conventional super 
heterodyne (note wiring diagram below) is 
made from the $30 SUPER HILCO-DYNE 
KIT and about $45 worth of standard radio 
parts sold by any dealer. It operates 
either on storage battery or dry cell tubes. 

SELECTIVITY—A fan receiving in New York next to the high 
voltage elevated railway tunes in or out all the nearby high 
powered broadcasting stations and gets what he wants when he 
wants it. 

DISTANCE—A fan receiving in a large metropolitan hotel 
uses the steam radiator as his antennae and gets coast to coast 
reception. 

TUNING—Only two dials. Stations can be located today, to- 
morrow, or next month by turning back the dials to the place 
where those stations came in before. 
CONSTRUCTION—Inexperienced fans all over this continent 
have built these sets without trouble. 

RADIATION—Not a squeak, squawk or squeal comes from 
the SUPER HILCO-DYNE to bother your nearest neighbor. 
It does not radiate. 

DISTORTION—Absolutely true tone qualities from the lowest 
note of a base horn to the highest note of a coloratura 
soprano. 

VOLUME—You can dance any night with a SUPER HILCO- 
DYNE RECEIVER. Loud speaker reception on all stations. 
WAVE RANGE—90 to 600 meters. 

SIZE OF RECEIVER—Only 7” x 28” panel. 

Each SUPER HILCO-DYNE KIT is thoroughly tested and the 
air core transformers are matched and balanced in our own 
laboratories. 

Here is selectivity, great distance, volume, clarity, easy tuning, 
simple construction. It is your set, custom built to YOUR re- 
quirements. It is the ONE you want; the ONE you have been 
hoping for. Order from your dealer or send for descriptive liter- 
ature on the SUPER HILCO-DYNE KIT and other famous 
Hilco radio apparatus. Address Dept. 15. 


Scientific Radio apparatus that is distinctively 
different and superior in efficiency and appearance. 


BAKELITE 


Look for the 


Green Cico Box 


JACK 


An improved new principle. Moulded completely from bakelite. 
No metal in frame construction. Short springs of special phos- 
phor bronze which is non-corrosive. Sterling silver contact 
points assure perfect contacts. Scientifically perfect in every 
detail. Something well worth all the pride you will take in it. 


ALL CICO RADIO PARTS ARE 
UNQUALIFIEDLY GUARANTEED 


CICO Bakelite Rheostat, Plain, $1.35; Vernier, $1.50 
CICO 2-Way Plug, 40c CICO Automatic Plug, 75c 


4 4 Single circuit open ....$.80 CONSOLIDATED INSTRUMENT CO. OF AMERICA, INC. 
No. 4 Single circuit closed. ~ 41 East 42nd Street, New York, N. Y. 
No. 33 “A” Battery Switch... .90 


Insure your copy reaching you_each month. Subscribe to ae Perenee 50 a year. 
xperimenter Publishing Co., 53 Park Place, N. Y. 
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Feet of Wire and Jurns Feguired 


For Cotls of 200 mh. 
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leo = at 
~ Sees 
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Fig. 2-C 
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oO 
in which N is the number of turns of wire 
in the coil per inch of length of the coil, 
That is, if there are 60 
the coil, and it is 5 inches long, then N is 
equal to 60/5 or 12 turns per inch. 
letter d is the diameter of the wire in inches 
and f is the frequency of the current in the 


turns of wire in 


The 


L=50mh. Diameter =6 cms. 
Ohms Totol Hf Resistance of Cor/s at 
5: 1000000 Cycles (Ft) 
4 
3 
7 
2 
Ps 
/ | 
l/rre Size 
/0 /4 18 22 26 350 
Fig. 3 


| wire, in kilocycles. 


All the curves that fol 
low have been computed for 1,000,000 cycles, 
| so that this formula may be written simply 


R 
— = 1 + 9280 N’ d’ (2) 
Ro 
It is interesting to note here that the re 
sistance ratio involves the square of tht 
turns per inch. Therefore, if we double the 
L= 100 mh. Diameter = 8 cms. 
Ohms. Totol Hk Resistance of Coils at 
5 1000000 Cycles. (Ft) 
4 ———— 
2. Y. i 
oy || ia 
: ' és 
2 —_—— pA 7 ,——+4 
E'y’ | 
a 
/ - al 
Wire Size - 
70 /4 48 22 26 wD 
Fig. 3-A 
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lit 


A book the whole ‘ 


§ family will enjoy— 


sent free on request 


WHE new Magnavox Receiver has assumed a 
RY place of acknowledged leadership among the 
enduring radio achievements of the year. 


The Magnavox one dial Station Selector means that 
anyone can now command a degree of selectivity pre- 
viously limited to the expert. You probably have your 
own ideal of what a radio receiver should accomplish. 
Investigate the Magnavox and find that your ideal has 


come true. . 
Reliable dealers everywhere carry Magnavox Radio Prod- 
ucts in stock. If unacquainted with the Magnavox store in 
your vicinity, write us for information and literature. 


THE MAGNAVOX COMPANY 
OAKLAND, CALIFORNIA 


New York: Chicago: San Francisco: 
350 West 31st St. 162 N. State St. 274 Brannan St. 
Canadian Distributors Perkins Electric Limited, Toronto, Montreal, Winnipeg 


LLUSTRATED above is the Magnavox 
Radio Receiver TRF-5, a 5-tube 
tuned radio frequency circuit encased 
in handsomely carved mahogany cab- 
inet. This set, without tubes or bat- 
teries, represents remarkablé value. 


An accessory for the TRF-5 is the M4 
Reproducer (also illustrated), 


Magnavox Radio ReceiverTRF-50 has 
the same circuit and panel enclosed 
in carved period cabinet with built-in 
Reproducer, 


sh ot | 
=_— Gh = Z — = os ow 


The Magnavox Co. 
350 West 31st St., New York 

Send me a complimentary copy of 
Radiotikes, the “funny people” of radio. 


Address 
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turns per inch by using two layers of tur 
in our coil, the skin effect will increas 
rapidly. It is also interesting to note thy 
there is no term in this formula that coy 
siders the diameter of the coil. This y 
as it should be, since the skin effect hy 
to do only with the amount of magnetic fly 
present, and does not care whether we gq 
it by using a large diameter with few tury 
or a small diameter with many turns. 

Let us now begin to study Fig. 1. Iti 
to be read from the bottom upwards. Th 
curve at the bottom shows how the direy 
current resistance of one foot of straigh 
copper wire changes as the wire size jj 
changed. The values used to plot this cur 
were taken from an ordinary wire tabk 
The curve is marked “A,” and gives th 
value of Rho for any size of wire, ordinarij 
used. 


The JEWELL 


Lightning Arrester 


has been approved by the under- 
writers (No. E-5403) as comply- 
ing with their radio code. 

“Each lead-in wire shall be provided 
with an approved protective device 
properly connected and located (inside 
or outside the building) as near as 
practicable to the point where the wire 
enters the building. The protector shall 
not be placed in the immediate vicinity 
of easily ignitable stuff, or where ex- 
posed to inflammable gases or dust or 
flyings of combustible materials. The SKIN EFFECT 
protective device shall be an approved : : ie 

The next thing to consider is the ski 
effect. This has been calculated from for 
mula (2) given above, and is shown in th 
curve next to the . bottom, marked “B’ 
which, like “A,” is drawn solid. We hav 
in “C” the product of the two lower curve 
In other words “C” represents the value oj 
formula (1) and, therefore, gives the re 
sistance of coils at 1,000,000 cycles in ohm 
ber foot of wire in the coil. 

In connection with this curve it must k 
noted that the high frequency resistance pe 
foot of wire decreases consistently as the 
size of the wire is increased. We migit 
think, therefore, that we could obtain 3 
low resistance in our coil as we could wat 
simply by using larger and larger wire. If 
it were not for a fact that is to be e& 
plained next, this would be true. The truth 
is that the actual resistance curve has th 
shape shown at “E,” the top curve in Fig, | 
Curve “C” shows us that although th 
resistance ratio (the skin effect) increas 
rapidly as the size of the wire is increased 


lightning arrester which will operate at 
@ potential of five hundred (500) volts 
or less.” 

Install an approved Jewell Light- 
ning Arrester and avoid possibil- 
ity of having your entire insur- 
ance policy questioned. 


Price, $1.10 


Buy from Dealer 
Jewell Electrical Instrument Co. 


1650 Walnut St., Chicago 


Revolutionary! 


ROYALTY Variable High Resistances and the 
ROYALTY Variable Grid Leaks represent the 

reatest improvements ever made in this field. 

hey are wirewound! 

This wire winding eliminates at one stroke afl 
the common grid leak and resistance troubles. 
The lever arm cannot scrape away the resist- 
ance element. The grid leak and the high 
resistance are noiseless and positively non- 
inductive. The resistance value is retained 
indefinitely. 

. Your dealer has the ROYALTY Variable 
High Resistance (type B, 1,500 to 100,000 ohms; 
type C, 500 to 50,000 ohms) and ROYALTY 
Variable Grid Leak (type A, 100,000 to 7,000,000 


ohms). AN 
Y 
TYPE $] 5 


Write for the ROYALT 
FREE Wett-e boskte: 


‘sg 


WIRELESS PRropucts CORPORATION 


j WV"! TE 


136 Prince Street, New York City 


ROOD 


IMTOYUTUNTANITINV TU ASOTU NTT AEST TUTE 


Radio <r Plate 


“B” BATTERIES 


Can you think of a more practical 
Christmas gift? And your friends will 
appreciate your thoughtfulness. 


DIAMOND ELECTRIC 
SPECIALTIES CORP. 


103 South Orange Avenue, Newark, N.J. 
Dealers, Jobbers—Write for Proposition 


a guarantee of Reliable Reception. 


Price 


STAFFORD RADIO CO. 
Mediord Hillside - 


fer cirevit diagrams 


Insure your copy reaching you 


each month. Subscribe to Radio News— 


$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 


THU 


: 
INDOOR CAGE ANTENNA 


A highly efficient Indoor Antenna System sold on 


Patented. The genuine bears the trade mark Key to the Air. 
t your dealers—or direct 
by mail on receipt of price. 


. - Mass. 
of Single Tube Receiver 


the actual direct current resistance decreas 
much more rapidly so that the product d 
the two will continually decrease as tht 
wire size is increased. The reader must k 
very careful to remember that so far w 
have considered only the resistance per fool 
of wire. 

The total resistance of the coil is, o 
course, affected by the amount of wire i 
it, and it is this that causes the curve 1 
turn upward on the left, as shown at “E 
Fig. 1. To consider this in detail, the write 
has calculated the number of turns nece* 
sary in coils of 3% inches diameter (8 cms) 
and the corresponding number of feet 
wire needed, to give us coils having indu 
tances of 50, 100, 150 and 200 microhenrie 
as noted at the top of Fig. 1, The curve 
showing the number of feet of wire at 
marked “D.” It is to be noticed that tht 
number of turns required does not chang 
much for the small sizes of wire, but whet 
we get to the larger sizes it changes vel 
rapidly. 

Therefore, when we wish to obtain th 
total resistance of the coil by multiplying 
curve “C” by curve “D,” that is, 

R X feet = total resistance (3) 
the increase in the number of feet of wit 
needed when large wire sizes are used cats 
the left side of curve “B” to turn upwatt 
and at the same time raise the whole curv 
higher. 

This same procedure has been follow 
for the cases of .coils of inductances eqv 
to 50, 100, 150 and 200 microhenries, fot 
the purpose of attempting to determine t 
best value to use in a radio receiver. 
most interesting parts of these curves 4 
the lowest points, that is, where the resis 
ance is shown to be lowest for each_valit 
of inductance. It falls at about No. 
wire in every case excepting the s 
coil. Coils on the market are often 
of wire as small as No. 26 or No. 3 
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the teaatiful mahogany cabisat-caign you 


dee valu WM. J. MURDOCK CO., 


370 Washington Ave., Chelsea, Mass. 


NEW YORK Branch Offices: LOS ANGELES 
CHICAGO SAN FRANCISCO _ SEATTLE 


Send for this free booklet—paste this coupon on 
a post card and mail. 
RADIO PRODUCTS == 
370 Washington Ave., Chelsea, Mass. 


Gentlemen :—Please send me, without obligation, your 


Standard since 1904 sl aa describing the Murdock Neutrodyne Re- 
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fe oe oe bee Note how the resistance begins to climb q 
: we approach the smaller wire sizes. Ry 
member, of course, that all this applies on 
to single-layer coils. 

DIELECTRIC LOSSES 


Now as to the dielectric losses. It j 
highly improbable that dielectric losses wif 
vary much with different sizes of wire, y 
least in the range of wire sizes genera 

N used, say, from No. 12 to No. 22. jj 
simpler words, the dielectric losses depenj 
so much more on the nature of the diele, 

f tric than on the size of the wire that 
& can without much error for a given con 
struction of coil consider them to remaiy 

; about the same, no matter what the size 9 
It’s ready for you at your the wire. Although the dielectric losses wil 
dealer’s— the STRAITLINE raise the curve bodily, showing that the cai 
a Epes wag — a has a higher resistance, the lowest péint ¢ 

> 
plates of logarithmic 
curve type, cone bearings 
and special wipe-contact 
rotor connections. 


the curve will remain at about the sam 
Straight line means 


wire size, viz., No. 14, providing the insula. 
ing material does not add considerable q 
pacity to the coil. 

Now the question arises, what is the be 
combination of inductance and capacity ty 
use in a radio receiver tuning circuit. Thi 

More and more circuit specifications are calling 
for “STRAIGHT-LINE” condensers, because they 
make calibration easier. But be sure when 
you buy that you get the original, genuine 
STRAITLINE condenser. None is genuine 
without this geeagenyy label and trademark. 


i 


i 
T 


a 


i 
tT 


mm 


has been a long disputed question, and th 
writer believes that he has been able 
contribute something of value in the discu 
sion. To begin with, since electron tubs 
are in such general use in radio circuit, 
and since these are essentially voltage oper- 
ated devices, it follows that what we requir 
is as high a voltage on the grid of th 
tube as is possible. The voltage on th 
grid is the same as the voltage across th 
terminals of the inductance coil, so 
the problem finally resolves itself into om 
of finding the coil which will have tk 
greatest voltage across its terminals for? 
given current through it. In this discussion 
we will assume that the coupling betwee 
the antenna circuit and the tuning circuit 
we are considering is so loose that no ap 
preciable reaction can occur. 


L=/50 mh Orameter =8cms. 


Ohms. Total HF Fesstance of Cor/s at 
5 1000,000 Gycles. Gt) 


it 
t 


i 


After thorough tests, the Radio News labora- 
tories report: — “The.. .‘STRAITLINE’ 
condenser . . . is undoubtedly one of the 
most efficient variable condensers that we 
have tested. The dielectric losses are so low 
that we could not measure them....” 


Type 3 Star Type 4 Star Type 5 Star 
15 PL -6003 mfd. $4.00 23 Pil. .0005 mfd. $4.50 43 Pi. .001 mfd. $5.50 
Manufacturers, Write for our range of 


Selling Organizations discounts and further in- 
and Jobbers formation. 


ie 
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A product of 
HAIG & HAIG MFG. CO. 


Pioneer Condenser Builders f 


Rochester, N. Y. 4 “sg 
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Special! | LOUD EVERYWHERE. A SIZABLE The inductive voltage in the coil is givel 


CHUNK——SENSITIVE ALL OVER. by the formula 


ATTRACTIVELY MOUNTED VL = 0.00628 fLI 
TUBE NEW COCKADAY in which Vi is in volts, £ is in kilocy@l 


PRICE 50c POSTPAID 
Ralie Col otter L is in microhenries, and I is in ampere 
a As we are considering only one frequent 


PARTS 12_ {his Kit sre exactly os =a at present, viz., 1,000,000 cycles or }, 


epecihed end recommended by kilocycles, we may write this fornia 


Mr. Cockaday in the October issue of Pop- & 
ular Radio, also featured in our new catalog. FIXED DETECTORS- N és Ve = 6.28 LI ae formal 
ow, if we keep one eye on 


This set wired r 

WIRED complete in 8500 at LOUD” CLEAR. and another eye on the curves we will 

wee ra ef oe «epee able to follow the discussion easily. ! 
We Specialize in Cockaday Kits rs formula shows us that to obtain the high 


2 Ita: t h the greatest cul 
Write fi or Our New or —_ : wrt sh This aie: et ‘he resistance if 
i the circuit must be lowest, and at once pills 
RADIO CATALOG re Au | out of the cman ge: ~ — oe 
~ ter that are wound with anything 0 
SENT FREE! ‘ 


us - than about No. 14 wire. The next - 
This catalog contains many unexcelled bargains in 9 THE KEYSTONE PRODUCTS CO. . the formula tells us is that for a high volt 


ee, ee, ne OVA. OAK, aa 98 Be age we must have high inductance valug 
this is where the difficulty lies. Let 
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If He Has a 
Radio Set 
Already — 


It can be made a better one by installing gen- 
uine Att-AmericANn Audio Transformers. Two 
of these instruments, fitted into any set not al- 
ready equipped with them, will give the receiver greater 
loud-speaker volume with remarkable purity of tone. 
A t-American Transformers are so designed that they 
amplify fundamentals and harmonics equally, through- 
out practically the entire audible range. Hence, voice 
and tones are reproduced faithfully. 

Give him Att-Americans, the Audio Transformers 
which, through sheer merit, have become the largest 
selling transformers in the world. 3 to 1 Ratio, 


Solves Every Gift Problem 


I 
(it 


=: IfHe Needs , : 
a High Grade 2 
Recziver oo pr AMERICay, 


Give him Att-American Super-Fine Parts, and 

he can build an intermediate-frequency receiver 

embodying all the most advanced features known 
in Radio. His set will be the envy of “‘distance”’ fans, 
as well as of his musical friends. 

Super-Fine Parts are easily installed. No critical 
adjustments are necessary. Operation is smooth and 
flawless. And every part is Att-AMERICAN—ask any 
Fan what that means in Radio! Sets built with 
Super-Fine Parts aré unsurpassed for selectivity, range, 
volume, and tone quality. They represent in a very 
real sense the ultimate in radio broadcast reception. 


$4.50; 5 to 1 Ratio, $4.75; 10 to 1 Ratio, $4.75. Price, $26.00 
Ss 
wer jeer i 25 tig . 
ALL-AMAX JUNIOR The Radio Key Book ALL-AMAX SENIOR 


An All-American One-Tube Reflex 


This is the ideal gift for the youthful 
beginner in Radio. It comes completely 
mounted on panel and baseboard, and 
can be easily wired in one delightful 
evening with the aid of clear photo- 
graphs and a 48-page instruction book. 
Easy to tune—as selective as a multi- 
tube set—has ‘‘crystal’’ tone quality— * 
volume enough for Speaker operation. 

t brings in far-distant stations, and 
tunes out the locals. 


Price, complete (semi-finished) $22.00 


Will help anyone to hear far- 
ther and better. Contains prac- 
tical hints for the set builder— 
tested hookups—diagrams of 
All-Amax and other circuits. 
Sent for 10 cents, coin or stamps 


RAULAND MEG. CO. 
2646 Coyne St., Chicago 


Pioneers in the Industry 


TRADE MARK 


N 
Largest Selling Transformers in the World 


An All-American Three-Tube Reflex 


The set to give if you are looking for 
acomplete receiver of the highest type. e 
Great range and selectivity are pro- 
vided by three stages of tuned and 
SELF-TUNED Radio Frequency 
Amplification. A crystal detector and 

two stages of Standard ALL-AMER- 
%& —ICAN-equipped Audio, insure Speaker 
volume on distant stations, with un- 
distorted tone quality. Completely as- 
sembled—full directions for wiring. 


Price, complete (semi-finished) $42.00 
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One is a jumble of wires, a 
makeshift arrangement of 
instruments. The other isa 
neat, well-balanced panel 
board assembly. 


Is your radio set 
& 


a “potato patch’? 


The “potato petch” set is neither at- Signal Corps. Itis used today by leading 
tractive in appearance nor efficient in radio manufacturers and by thou- 
operation. It is simply a jumble of sands of radio fans. 

wires and instruments. If you want to build a beautiful cabinet, 


. : use Vulcawood—the new cabinet material. 
Fine instruments should be mounted i ates duller te mak enced-t aaadae ll 
on a first-class panel. Use a good bake- Vulcawood, write us. We will send you a 
lite panel, preferably Celoron. Arrange pamphlet telling you how to build a Vulca- 

s ood cabinet and will give you the address 
your instruments properly onaCeloron ™ 
> > f th wood a 
panel and you begin your-radio career a — 
with one less obstacle to clear reception. Send for FREE booklets 
Celoron is one of the finest insulating We have prepared two interesting booklets, 
materials known. It possesses high di- Paso pera sea Nt. pioneer el 
; aA . and “Vulcawood—the New Cabinet Material,”’ 
electric strength and the ability to resist which contain many helpful suggestions for 
atmospheric attacks. building and operating a radio set. Send for 


It never chips, cracks, warps, or Your copies now. They are free. 
buckles. It is practically indestruc- Diamond State Fibréd Company 


“~ 


tible. Bridgeport, Pa. Chicago, Ill. 
Celoron has been tested and ap- Branches in Principal Cities! 
proved by the U.S. Navy andthe U.S. Toronto, Canada London, England 


CELORON 


BAKELITE RADIO PANELS 


KELFORD 


SHIELDED 
AUDIO FREQUENCY 
TRANSFORMER 


Considered by experts most perfect trans- 
former ever constructed. Used in many of 
the world’s finest sets. Gives great and 
clear volume without distortion. 


Ratios 3 ¥%,tol 
and 5 to 1 


$4.25 and 
$4.50 


Made by America’s oldest manufacturer of radio parts 
Send Post Card for full details 


The American Specialty Co. 


170 Holland Avenue Bridgeport, Conn. 
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compare the curves for the 100- and 
microhenry coils. 

The lowest point on the former cy 
shows a resistance of 1.90 ohms, and ¢ 
on the latter curve a resistance of 2) 
ohms. We have thus, by doubling the yal 
of L, the inductance, at the same ti 
raised the resistance to about 1.5 times ; 
original value. The voltage across the w 
would not then be quite as high in the 
of the 100 mh. coil as it is in the case 
the 200 mh coil, since, although the 
sistance has been raised, which means a cy, 
responding decrease in the value of I, 
latter has not decreased as much as L 
been increased. 

Let us consider the size of the two coi 
These are marked on the curves. The | 
mh, coil is only a little over 3 inches, whi 
the 200 mh. coil is about 5% inches. 
voltage conditions have suffered little 
choosing the smaller inductance; if 
should want to build a coil of 200 mh. 
only be 3 inches long we should have 
use rather small wire and hence drive 
resistance higher. 

In this connection we will also consi 
the dotted curves shown in Fig. 1 whi 
apply to coils having spaced windings. T 
have been derived in a manner similar 
the derivation of the solid curves. 
spacing is taken as equal to the diamet 
of the wire and the insulation, assumi 
double cotton covered wire. If No. | 


Ohms. Total Hk Resistance of Cor/s 
5 of 1000000 Cycles Cir) 


4 ‘é 
Yo 
ag he Be ih 


L=200 mh. Diometer= ain] 


2 
/ 
Wire Size 
0 /4 18 22 26 
Fig. 3-C 


wire be used, 67 turns would be nee 
which would mean a coil length of li 
less than 5 inches. At the same time 
resistance of the coil has dropped to id 
than 0.4 the value when close winding 
employed. This is a marked improv 

over the resistance of the’ close-wound 
mh. coil, since it is about 1/5 the val 
Furthermore, if we tried to build a spd 
coil having a diameter of 3% inches and 
inductance of 200 mh. we would have 
use a trunk to house our radio receiver. 

There is'no use using wire larger t 
No. 14 with spaced winding, although 
is permissible, as shown by the fact 
the lowest point of the curve has 
moved to the left on account of the § 
ing. There is a limit to which we 
reduce the resistance of electrical appa 
tus, that is, a practical limit, beyond w 
it does not pay to go. 

In this connection it is well to point 
that the voltage across the condensef 
in shunt with the coil in tuning circuits 
the same as that across the coil. 1! 
fore, this has been considered automatt 
when we considered coils. 

The reader must also remember that 
he does not take care to build his 
properly, with as little support as 


ro] 


<1 


1 


— 
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Hi 5 Boe SAME QUALITIES that give pre-eminence 

toa rare print or an old master are to be found 
in the Rola RekCreator—beauty and harmony in 
line and workmanship, individuality, creative skill. 


The Rola RekCreator is a radical departure in 
construction and in performance from the com- 
monly known type of reproducer or“loud-speaker.” 
It achieves results which have long been considered 
impossible in the radio world. A Rola demon- 
stration carries convincing proof. You may hear 
it at your dealers. 
cA Product of 


THE ROLA COMPANY 
SEATTLE, WASHINGTON‘ USA 
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Price complete with 14-inch horn and cord 
$36.00 
Phonograph Unit with adaptor 
$22.50 
Distributed nationally to the jobbing trade by BAKER- 


SmrrH Company, L. C. Smith Building, Seattle, 
Washington, ‘with offices in the principal cities. 
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The Difference they Make 
in Reception is Amazing 


Electrad Audiohm 
Eliminates Distortion 


Also whistles, squeals and howls. 
Assures clear-cut, smooth recep- 
tion of all notes of music and 
voice—bringing out the true, 
actual values of each tone. Re- 
produces all notes without blur 
or falsetto exaggeration. 


You mount the Audiohm across 
the secondary of your audio 
transformer. Can be attached 
in a minute, and without solder. 
Easy to operate as setting your 
watch. Fits any transformer— 
and lasts for years. 

Buy an Audiohm today and get 


perfect reception. We guaran- 
tee results. Price only $1.50. 


% 


Electrad Variohm 
Gives That Last 
Hair-breadth Tuning 


Permits you to get stations you 
never heard before. Clears up 
those stations you have heard 
only indistinctly. , Affords that 
super-fine tuning which every 
discriminating fan has long been 
seeking. 

The Variohm is a wonderful, 
variable grid leak that works 
with exquisite precision. Allows 
infinitely fine variations of ad- 
justment from % to 10 meg- 
ohms, and coarser adjustment 
from 10 to 30 megohms. 
Install a Variohm in your set 
today—and get the fullest pow- 
er, clarity and distance from it. 
Guaranteed. 

Price $1.25 unmounted, $1.5@ mounted. 


Electrad Audiohms and Variohms are on sale at most good radio stores. 
If your dealer doesn’t carry them, order direct, and give his name. 


ELECT RAD. 


428 Broadway, New York City 


LOUD 
SPEAKER 


Distinctive 
in design 
14 inch bell 


Volume—Clarity—Beauty 
No. 205B—Polished black flare... .$22.50 
No. 205D—Shell pyralin flare..... 25.00 
Makers of Telephones for 30 Years 
t e 


COMPANY 


State and 64th Sts. Chicago, U. S. A. 


"Where Radiophans Buy 
Parts of Recognized Merit 


5 Tube FRESHMAN $4930 
MASTERPIECE Receiver 


Freshman Masterpiece Kits. gag: - 
Set of six Radio Wrenches. 
$2.50 Soldering Iron 
Weston Phone Plugs 
Acme Transformers ......++++ 3 
Balkite Battery Chargers .... 
Brandes Phones 5 
General Radio Transformers.. 
Wholesale Distributors of 
Cockaday Precision Coils 
Precise Transformers 
Amperites 
Holtzer-Cabot Phones 
Benjamin Clerotone Sockets 
Ameion wees ion 
n io ls ore 
AT Seve been ders will be shipped 
unable to secure. promptly. 


ORISON 
Electrical Supply Ginc 


WHOLESALE RETAIL 
17 East 40th St., New York 
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Qiam.=6 cms. L=l00mb 
— Total HF Resistance of Cot/s at 
100,000 Cycles. 


Wire Size 


10 44 18 22 C6 
Fig. 4 


sO as to minimize dielectric losses, and also 
to place the coil at a sufficient distance 
from other apparatus in the set, all the 
gain that he expected from designing the 
coils according to “Hoyle,” will be lost. 
COILS OF DIFFERENT DIAMETERS 
So far we have considered only coils of 
one diameter, viz., 3% inches (8 cms.). We 
will now consider coils of constant induc 
tance (100 mh) and of different diameters, 


Diam=8 cms. L= 100 mh 
Ohms Total Ht Resistane of Coi/s at 
5 4000 000 Cycles. 


* 


Wire Size 


/0 /4 8 22 26 5H 
Fig. 4-A 


Curves similar to those in Fig. 1 are shows 
in Fig. 2, which gives the resistance curves 
for coils of 100 mh inductance and for diam- 
eters of about 2% inches (6 cms.), 3% 
inches (8 cms.), 4 inches (10 cms.) ‘and 
43% inches (12 cms.). The curves “A,” “B’ 
and “C” in Fig. 1 apply also to these coils, 
as, it will be Bate: «Sr resistance ratio 
is independent of the diameter of the coil 


Diam:10 cms. L= 100 mh 
Ohms Jotal HF Resistance of Cols at 
5 1000000 Cycles. 


Wire Size 


48 22 26 
Fig. 4-B 
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SR RCE REBELS 


RMR RE BRA BMREA 


Oh Boy—what fun! Big 
fights, sports, real mu- 
sic, talks crammed full 
of interest. All yours by 
radio—with a Matched 
Tone Headset! 


The Matched Tone 
makes both ears hear 
the same sound at the 
same instant. It gives 
you every syllable— 
clear, lifelike, vividly 
real. Get the world’s 
fun—and get it all— 
with a Brafides. 


Na ‘Tee 4 
Matched" zone 59 
Matched Tone $ by in ew 

Headest 


x 22:1 to know in ‘Radio 


Copyrighted by 
C. Brandes Inc., 1925 


Superior 
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The Lest Word in Radio 
McCall Compensated Circuit 


Air 
Roamer 
Price 
$140 


Superior in Selectivity, quality of Reproduction, Volume and 


Logs Accurately. 


The Air Roamer is a McCall Compen- 
sated Circuit set of advanced de- 
sign—electrically and mechanical- 
ly perfect. Being non-regenerative 
it does not re-radiate. A triumph 
of radio engineering, manufac- 


Diom-/2 cms. 1L=100 mh, 


Total Hk Rresistonce of Corls at 


Ohms. 
> 4000 000 Cycles. 


Wire Size 
' 10 /4 18 22 26 SW) 
Fig. 4-C 


There are two things of interest in thes 
curves; the lowest points of the curves ar 
at about the same wire size, viz., No. l4 
and the lowest points all show about tk 
same value of resistance. 

We may interpret this, therefore, as mear- 
ing that the diameter of a coil has m 
appreciable effect on its resistances. The 
only way in which it is necessary to con 
sider the diameter of a coil is in connection 
with its physical size, that is, how mud 


tured in the long-established Kil- 
bourne & Clark plant. All re- 
quirements of a modern receiving 
set are met in this new design. 


New K. & C. Loud Speaker 


Gives those pleasing, accurate tones so 
desired. Moulded Bakelite base; ’phone 
tip jacks instead of binding posts—celular 
rubber horn. Price $28.00. 


KILBOURNE & CLARK MFG. CO. 


SEATTLE 


BRANCHES: 1103 W. 10th St., Los Angeles; 171 
Second St., San Francisco; 1241 Montana St., 
Portland, Ore. 

Australian Distributors, Pacific Electric Co., Sydney. 


Feet of Wire and turns Freguired 
100 tor Coils of 100 mh, dtam=/2 cms. 


Wire Size 


/0 /4 18 22 26 N 
Fig. 5 


space it takes up. There is also in conntt 
tion with this a practical limit beyond whid 
it does not pay to go. This limit cank 
visualized by referring to Fig. 3, in 

the number of turns of wire needed 1 
build coils of 100 mh. inductance, of Na 
14 wire, are plotted against coil diametets 
At the right hand side, the curve begit 
to be horizontal, which means that we # 


Feet of Wire and Turns Fegure 
tor Coils of 100 mb, diam =10 cms. 
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When it’s “Pacentized” 
you are sure 


| 
’ \y) 
/ 
/ 
= 


ik 
96> 
Tim! Of results 


6 


100 


Autoplug - 

ELECTIVITY— distance —volume—these results are dependent Coil Plug Ee 

on the parts you use. It’s poor economy to slight such vital 

parts as jacks, rheostats, condensers, etc., when Pacent Radio 
Essentials, built by the pioneer radio parts manufacturer, cost no 
more than inferior parts. 
18 years of radio experience are back of every Pacent part. Over 
30 of the leading makes of receiving sets are Pacent equipped. This 
is convincing proof that the Pacent trade mark stands for leadership. 
Let the judgment of those makers be your guide in buying: parts. 
Send for our complete catalog. 


THE PACENT ELECTRIC COMPANY, Inc. 
91 Seventh Avenue, New York City 


Mi P San Francisco Jacksonville 
Birmingham Philadelphia St. Louis Buffalo 


Pacent 


RADIO ESSENTIALS Wire Size 


IMPROVISE — PACENTIZE- B A 26 
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What a lovely \ 
this set has 


CG HE clear true tone of the Gilfillan Neutrodyne brings 
out the finer shadings of musical reproduction. With 
the aid of the finding chart anyone can tune in quickly with- 
out howls or squeals. Distant and difficult stations are easily 
brought in even while locals are playing. 


The Gilfillan Neutrodyne is extraordinarily sensitive to faint 
signals and has an almost uncanny power of selectivity. This 
is especially desirable where many stations are broadcasting 
and the interference is great. The volume, clarity and ease 
ot operation of these sets is a revelation. Gilfillan Neutro- 
dyne cabinets are rich in finish and dignified in design. They 
will add to the charm of any interior 


We invite a comparison of the workmanship and perform- 
ance of these sets with any others. Their excellence is due 
to the years of experience in the manufacture of radio equip- 
ment. Manufactured at three factories conveniently located 
to the jobber and dealer. 


Send for Literature to Nearest Office 
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KANSAS CITY 
2525 W. PENN WAY 
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GILFILLAN RADIO CORPORATION 


GILFILLAN BROS. INC. 


1815 W. 16th St., LOS ANGELES, CAL. 
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FAGCACAL NE. 


STYLE GN-1 In an artistic, American 
Walnut Cabinet; jirice $ 1 7 5 


without accessories 


STYLE GN-2 Same 
Neutrodyne construction and features in 


smaller cabinet; price with- $140 


out accessories 
NEW YORK CITY 
225 WEST 57TH ST. 
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ther Patents Pending 9°? 22g 


Write today for your free copy of 


Ward's New Radio 
Catalogue 


W anrn’s Radio Catalogue is a big 68-page 
book — a real reference volume on quality 
RadioEquipment. Inadditiontodescriptions 
of sets, parts and hook-ups, much matter of 
generalinterest toevery radio fan isincluded, 


Montgome 


ESTABLISHED 1872 


ry Ward &Co 


Tested and guaranteed Radio 
Equipment sold without the 
usual Radio Profits 


ARD’S Radio Department is 

headed by experts who know 
and test everything new. Who know 
by experience what is best—what 
gives the best service. 

Our catalogue is prepared under 
their supervision. It shows all the 
best hook-ups, everything in parts 
and complete sets—so simple that 
you yourself can install them in a 
short time. j 


Headquarters for Radio 


Today Ward’s is serving thousands upon 
thousands of Radio fans who have written 
for our catalogue, who have been sur- 
prised to see how low in price the standard 
Radio equipment can be sold without the 
usual ‘‘ Radio Profits.”’ 

You, too, can profit by writing for a free 
copy of Ward’s Radio Catalogue. If in- 
terested at all in Radio, you should write 
for this book. See for yourself the savings. 


Our 52-Year Old Policy 


For 52 years we have sold quality mer- 
chandise. We never sacrifice quality to 
make a low price. In —— Equip- 
ment at Ward’s, you are buying from a 
house of proven dependability. 

our house nearest you: Dept. 2-R. 


The Oldest Mail Order House is Today the Most Progressive 
Chicago Kansas City St.Paul Portland, Ore. Oakland, Calif. Ft. Worth 
(eRe ll TEAR Ne So kama emma, 
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RAMSTONE TRITUBE 
A Big-Value, Three Tube Set. 
8% x vg 20 in. All parts ex- 
ceptional qual- 

ity. Operates $ 50 
on dry cells or 

storage batter- 

ies. List. 


RAMSTONE RADIO RECEIVERS 
The Popular-Price, Big-Value Sets 
Simplicity -Selectivity- Volume-Clarity- Distance 


Developed especially to meet demands for sets that will receive 
perfectly all broadcasts up to 600 miles. These sets provide all 
the pleasure to be derived from local broadcasting, without 
the expense. For selectivity, ease in tuning, clarity and 
volume, Ramstone Receivers are not equalled by any of like 
construction; equally satisfactory performance is obtained only 
at much greater cost. 


Ask Your Dealer or Write for Catalog 


If your dealer does not have RAMSTONE RE- 
CEIVERS, we will fill your order direct upon receipt 
of price; or remit 25 percent deposit, and set will be 
sent C. O. D. subject to examination, Safe delivery 
guaranteed. 


RAMSTONE CORPORATION 
1134 Broadway 
New York 


RAMSTONE SPECIAL 
A One-Tube: Set of Won- 
derful Efficiency. 8 x 8 x 12 
A standard, 

reliable cir- 

cuit; operates $ -50 
on dry cells or 

storage batter- 

ies. List. 
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Feet of Wire and Jurns Feguired 
for Coils of 100 mh. dtom=Ecms, | 


100 


G0 


re“ Turn 


Ss 
eer 


| 


Mire Size 
10 /4 13 22 26 50 


Fig. 5-B 

not save much in the number of turns re- 
quired by using large diameters. In other 
words, if we have two coils of No. 14 wire 
and 100 mh inductance, one having a diame- 
ter of 10 cms. and the other 12 cms., the 
former would require 30 turns and the latter 
26 turns. Thus, although the diameter of 
the one coil is 34 inch larger than that of 
the other, it is only %4 of an inch shorter. 
The writer suggests that a convenient limit 
to set is about 8 cms. or 3% inches. 


~~ 
> 


Feet of Wire and Jurns Aeguired 


100 tor Cols of 100 mfr. dam = Ems. 


tbe: 


Wire Size 
10 /4 48 22 a!) 


: Fig. 5-C 

It will be interesting to many readers to 
know the reason for this—the diameter 
has no effect on the resistance of the coil. 
The answer is found in considering the 

formula for inductance generally used. 

948 n? a? 
L = —————— K (5) 
b 


Cols of 7/4 Wire 
Wound Close 
L=/00 mh 


N 


SL 8 | 
Number of Jurns 


S 


(o1/ chameter (cms.) 
4 -.. a 
Fig. 6 
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TESTED AND LISTED AS STANDARD BY UNDERWRITERS’ LABORATORIES 


CA noiseless battery charger 


with nothing to adjust, 
break or get out of order 


The Balkite Battery Charger is en- 
tirely noiseless. Its operation does not 
disturb the operation of either your 
set or your neighbor’s. It can be used 
‘while the set is in use. It has no bulbs, 
vibrators or moving parts, and nothing 
to adjust, break or get out of order. It 
cannot deteriorate through use or dis- 
use. It delivers a taper charge, will 
charge a completely discharged battery, 
and cannot discharge, short circuit, or 
damage the battery by overcharging. 
It needs no attention other than an 


occasional filling with distilled water. 
It is unaffected by temperature or fluc- 
tuations in line current. It is simple, 
efficient and unfailing in operation. 


The Balkite Battery Charger charges 
the ordinary 6-volt radio “A” battery 
from 110-120 AC 60 cycle current. 
Special model for 50 cycles. Without 
added attachments it will also charge 
“B” batteries of the lead type in ‘multi- 
ples of 6 cells. Special adapter for 
charging 2 and 4-volt batteries—$1.50. 


Sold by leading radio dealers everywhere 
Manufactured by FANSTEEL PRODUCTS CO.,, Inc., North Chicago, Til. 


FAN STEEL 


B 


alkite Battery 


Charger 


West set of the Rockies £20: In Canada $2759 


A\ GOOD condenser makes 
ANY circuit better! You 
need. not look twice at a 
MAR-CO CONDENSER 
to see the evidence of 


a“ leak-proof ” precision. 
MARTIN-COPELAND COMPANY, PROVIDENCE, R. L. 


TRADE D a MARK 
Variable Condenser 


INS 
Vernier Rheostat 


1 Plate. .$4.00 Selected by the Best 

ave. Go AROD NEUTRODYNE uses | 

43 Plate.. 5.00 the UNITY rheostat through- 
out—it’s the invariable choice of 


the best set manufacturers. Cock- 
aday specifies it repeatedly. 

6 ohms for most tubes 00 
25 ohms for 201A and ° 

301A tubes 
40 ohms for 199 and 299 

tubes 

FREE BOOKLET 


The only really con- . ” 
” ti -wi jer On “Tube Control” prepared by 
areata: reostat—-no jump: J. E. Jenkins of station W.G.N. 


rheostat—no jump- 
STRAIGHT -LINE-LOW-LOSS 


ing a coarse to Tells how proper tube control will 
a Fee oy 9 increase the selectivity and qual- 
switch. ity of your radio set. 


ELECTRIC SOLDERING IRON 


Designed especially for Super Heterodyn 1 p 
sensitive sets. Grounded rotor plates +t oumares” Gore pare Cnt 
tion—aluminum end plates. Body capacity entirely That’s why set manufacturers use it! 
ale eliminated. Approved by University of Michigan and Built on same principle as flat irons. 50 
i found accurate with U. 8, Bureau of Standards. Nichrome heating element. Pure mica 
; Write for felder giving description mouaten, seer pressere. —— A mJ 
i n rom passing throu . 
a re Gate om t supply you we will furnish direct. Unlimited guarantee. ass 
i MANUFACTURED BY UNITY MFG. CO., 224 N. Halsted St., CHICAGO 
D. X. L. RADIO CORPORATION New York Office, C. M. HUNT, 50 Church St. 


——— EE Eu 


Get a Handy Binder for your RADIO NEWS. H. reserv i 
inserted or removed at Price 65c. . pated no Uh ng ng hy Ss a Pie’ N. ¥ 
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The formula as shown is due to Prof 
Nagaoka. The formula, omitting the factor 
K gives the inductance of coils of length ex. 
ceedingly great compared with the diameter. 
The factor K is called the form-factor, and 
takes into account the leakage of magnetic 
flux (or lines of force) at the ends of the 
coil. It is obvious that the larger the diame. 
ter of the coil the larger will be this leak. 
age. Nagaoka has given us very accurate 
values of K, based on the quantity 2a/b in 
which a is the radius or 2a is the diameter, 
and b is the length of the coil. (n, in the 
equation is the total number of turns jp 
the coil. This must not be confused with 
the quantity N in formula (2) given above 
for the skin effect.) 


Nagaoka's form-factor 
for Single-Layer Corls 


068 


S 
Ss 
form-factor (A) | 


w  |Aotio of Diameter to Length (: 24) 
=a 

20 40 60 GO 100 
Fig. 7 


The point is that when we attempt to 
obtain more inductance by building our coil 
of large diameter, we lose almost as much 
because of the increase in the leakage. This 
form-factor has been plotted in Fig. 4 against 
the ratio 2a/b (or diameter divided by 
length). This curve looks very much like 
an ordinary curve of reciprocals, such as 
we would obtain if we plotted the capacity 
of a condenser against the distance between 
the plates. As a very rough approxima 
tion we may consider that the factor K 
varies inversely with the ratio 2a/b. 
We may then write K = c X b/2a, i 
which ¢ is a constant of proportionality, and 
insert this in the formula (5). We thea 
obtain a relation L = k,n’a. Then, if Ris 
the high frequency resistance per foot of 
wire in the coil, and Rt the total resistance 
of the coil,, we may write Rt. = 27anR of 
Rt= k,an for a given size of wire. If we 
then divide the one by the other we obtaim 
the relation 


— = kn (very roughly) (6) 
Rt 
in which k is a constant. 

There are two things that this tells ws, 
first, that the ratio of inductance to ff 
sistance increases regularly as the number 
of turns in the coil is increased, and set 
ondly, since the radius of the coil, a, does 
not appear in the formula, the ratio of 
to Rt does not depend upon the number of 
turns. In other words, for a given induc- 
tance, the coil resistance is not affected by 
the diameter of ‘the coil. 

To further emphasize these ideas, the low- 
est points of the curves in Fig. 2 have beet 
plotted against the coil diameters. This 8 
shown in Fig. -5. It will be noted that 
the resistance is nearly constant, regardless 
of the diameter, at least, within the precis#s 
of the work. Ratios of L/Rt have beet 
calculated from the lowest points of 
curves in Fig. 1, and these have been plotte 
against the number of turns, as shown # 
Fig. 6. It is seen that the ratio increase 
regularly with the number of turns. 
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This WorkRite DeLuxe Neutrodyne Kit contains every- 
thing necessary to build a perfect 5-tube Neutrodyne 
Set, 
In addition to the parts listed below, the kit contains a 
mounting angle, book of instructions and full size panel 
and base layout, picturing every part and wire. Perfect 
results from sets built with this kit are a certainty. 
Price $70.00. 
WorkRite Neutroformers 
WorkRite Neutrodons 
WorkRite Non-Microphonic 
Sockets 
WorkRite Rheostats 
WorkRite 4" E-Z-Tune 
Dials - 


Brass Panel Shield 

Jacks 

A.F. Transformers 

ft. Bus Wire 

Base Roard 

.25 mfd. Condenser 

.001 mfd. Condenser 

WorkRite Marked Binding .00025 mfd. Condenser 
Posts Grid Leak 

Panel 24x7x3/16”" (Drilled) Screws, Solder Lugs, ete. 


Build Your Set of these 
Famous WorkRite Parts 


Here are the best tube sockets 
that can be made. They are non- 
microphonic. Bases of the finest 
sponge rubber eliminate all jar- 
ring of tubes. No. 199 (illus- 
trated) is for UV-199 and C-299 
Tubes. The No. 200 socket is for 
all regular tubes. Prices: No. 
199, 75c; No. 200, 90c. 


iS] 
at et et et es TD AD 


HE use of genuine WorkRite parts 

not only gives you the satisfaction 

of building your own Neutrodyne 
set, but enables you to get a high grade 
receiver at very low cost. 


When you want to get a very 
fine adjustment on your variom- 


The complete kit shown above provides eters, variocouplers, condensers 
© ° e e etc., you aiways gras your dia 
the ideal equipment for building a stand- uy War gener eeay for ‘mare lever. 
bs will find a knurled flange that 
ard Neutrodyne set. WorkRite Neutro- 
T Dial. Y sily make 
dyne parts are also sold separately—send ati wate Bread iiade 
. . . of the finest mate Pp 
for an illustrated price list. If your dealer ished. Easily the '“snappiest™ 
cannot supply you with a WorkRite Neu- np SA 
. e e 0. ey snajt. 
trodyne kit or parts, write to us direct. No. 202—" shaft. 
Price 75c. 


just fits your grasp on the E-Z- 
dial on the market. 3%" diam- 


Here’s a radio storage battery 
necessity—a WorkRite Battery 


Write for rotogravure booklet illustrating 
and describing the new factory-built Work- 
Rite Super Neutrodyne Receivers, ranging 
in price from $75.00 to $350.00. These sets 
are unsurpassed in performance and attrac- 
tive appearance. 


Hydrometer. 

The float is always in plain view, 
and there is no plug in bottom to 
drop out. Rubber fittings are 
made of tunusually high-grade 
stock, insuring strong suction 
and long life. Collars at each 
end prevent breakage. Gradua- 
tions on the float guaranteed ac- 
curate. Full instructions for care 
of your battery with each hy- 


drometer. Price 75c. 


The WorkRite Manufacturing Company 


1806 E. 30th Street Cleveland, Ohio 


WORKRIE 


SUPER NEUTRODYNE RADIO SETS 


GNU 


929 PENN AVENUE 


EXCLUSIVELY 


HOMMELS& C6 


PITTSBURGH, PA 


Arresters 


LIGHTNING 


ARRESTER SWITCH 
No. 602 


Price $3.00 


NEW YORK 
157 Chambers St. 


CHICAGO 
15 S. Clinton St. 


DLTROIT 
Kerchey 


National Electric Code requires an approved 
protective device (Lightning Arrester) on the lead- 
in wire of every radio receiving antenna, ' 

Our No. 602 Lightning Arrester Switch 
is universally recognized as the only de- 
vice on the market which combines on 
one base all those functions essential for 
maximum protection. 

The vacuum tube arrester is perman- 
ently in the circuit from antenna to 
ground, ready to “‘spill” any overcharge. 
With the switch blade the antenna may 
be disconnected from the radio set and 
thrown directly on ground. 

It meets not only the requirements but 
also the additional recommendations of 
the National Electric Code. 

It is approved by the Underwriters’ 
Laboratories. 

Our No. 606 Vacuum Tube Lightning 
Arrester is less expensive but it meets all 
the actual requirements of the National 
Electric Code. 

It is approved by the Underwriters’ 
Laboratories. 


LIGHTNING AR- 
RESTER 


Vacuum Tube Type 
No. 606 Price $1.50 


SAN FRANCISCO 
75 Fremont St. 


LOS ANGELES 
443 S. San Pedro St. 


For full description of each item, see our 
new Radio Catalog No. 32 at your dealer. 
If he hasn t his copy, we have one for him. 


The Barkelew Electric Mfg. Co. 
Middletown, Ohio, U.S.A 


MINNEAPOLIS 
1017 Lumber Exchange 


SEATTLE 
1041 Sixth Ave., S. 


WASHINGTON, D.C. DENVER 
Mills Building 


- 


j 


= 


Denham Bldg. _y) 
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Fig. 7-A 
EFFECT OF COIL CAPACITY ON 

RESISTANCE 

We shall now consider the effect of coil 
capacity on the resistance of coils. Although 
the writer has no figures at the present time 
on multi-layer coils, an attempt will be 
made to illustrate the effect by considering 
single layer coils. 

Capacity distributed between the turns 
and various other parts of a coil has the 
effect of making it act as if the resistance 
of the coil were increased. The coil capac- 
ity does not change with frequency, but its 
effect on both the inductance and resistance 
varies with frequency, both of which effects 
can be easily calculated if the coil capacity 
is known. With regard to the effect on 
the resistance of a coil, this may be ex- 
pressed also as a ratio, and if Rt is the 
total resistance of the coil, with coil capacity 
neglected (in other words, as we _ have 
been considering it) and Ra is the apparent 
total resistance (taking coil capacity into 
account), the apparent resistance of the coil 
may ae ata as 

4 


20 100 


Ra 
Ra = — X Ro X length of wire X R 


Ro 
(7) 


Showing effect 
of Coil. Qopacity 


Fresistonce of Co//s 


or/ Resistance 
(oAms) 


ey 


Wire Size 


20 
Fig. 7-B. 


It has been said before that 
coil capacity in single-layer 
small; in fact, it may be neglected, in 
comparison with skin effect. This will be- 
come very apparent when we calculate the 
ratio Ra/R for, say, 100 microhenrie coils, 
assuming various values of coil capacity. 
Even when we assume a value as high as 
50 micro-microfarads, which is rarely found 
in single-layer coils, the ratio is only about 
1. It is easiiy understood that this 18 
small compared with values of R/Ro, due 
to skin effect, as shown in Fig. 1, curve B. 

The effect of coil capacity can be foun 
if we consider the effect of very large 
capacities. Suppose, for instance, that a coil 
wound with No. 14 wire has a capacity 0 
about 200 micro-microfarads. The capacity 
will decrease regularly as the size of the 
wire is decreased so that for No. 22, says 
the capacity may be about 150 micro-micro- 


/2 ‘o 24 26 


the effect of 
coils is very 
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Y KARAS. | 
-HBRMONIK 


z 


 HARMONIK, 
$ AUDIO 5 


Marvelous Reception 


from these Scientifically Designed New Karas Harmonik 
Audio Frequency Amplifying Transformers 


USIC that is absolutely true and 
natural. Clear, round, full mel- 
low tones. Piano music that 

could never be mistaken for a harp or 
banjo. Speech so natural that you would 
instantly recognize the voice if you knew 
the speaker. Orchestral music poured 
out of the loud speaker with all the 
tones of each one of the instruments so 
accurately amplified that you feel as 
though you were sitting in the concert 
hall. This is what you hear when 
you listen to radio reception amplified 
through Karas Harmorik Transformers. 
It is impossible to picture in words the 
new thrill you will experience on hear- 
ing the exquisite musical quality of re- 
ception delivered by this wonderful new 


transformer. 


What a revolutionary change in trans- 
former design must have been made to 
account for this amazing improvement 
in radio reception ! 


6 & 
An Engineering 
a 
Triumph 

Karas engineers, with the experience 
gained in building hundreds of thou- 
sands of audio transformers, worked 
more than a year and spent many thou- 
sands of dollars to achieve it. Distortion 
—that bugaboo of radio—is entirely elim- 
inated. Low tones and very high tones 
are amplified equally with the middle 
tones. The vital harmonics and rich 
overtones — the qualities that distin- 
guish music from noise — are brought 
out in their full beauty. 

Important engineering problems had to be solved 
to accomplish this uniform amplification—and to 
deliver a high amplification factor absolutely free 


from the disagreeable distortion characteristic of all 
ordinary transformers. 


Distributed capacity between turns — hysteresis 
and eddy current losses—and reluctance to the 


KARAS ELECTRIC CO., 4040 N.Rockwell St., Dept 59-41 Chicago 


path of magnetic flux, all were reduced toa point 
never before achieved in transformer design. In 
every detail of construction, from the windings of 
the coils to the outer shielding, electrical and mag- 
netic factors have been co-ordinated to produce 
that much talked of — but never-before-realized 
result—great volume without distortion. 


Rigid Tests Bring En- 
thusiastic Endorsement 


Our claims for performance of the Karas Har~ 
monik are enthusiastically endorsed after the 
many rigid laboratory tests to which they have 
been subjected by scientists and musicians. 


Individuals who have installed Karas Harmoniks 
in their sets write in most glowing terms of the 
tremendous improvement in reception. ‘‘Super- 
splendid’’ is the way one man describes it. ‘*At 
last a transformer that will give undistorted two 
stage amplification in a Superhetrodyne’’, writes 
another. ‘*The only transformer I have ever 
found that will handle a reflex circuit’’ says a 
third. So itis on every hand. The radio public 
public is hungry for radio reception of real 
musical quality, And at last a transformer has 
been built which DOES produce it. 


Far Better Reception 
From Any Circuit 


No matter what type of receiving circuit you 
favor, Karas Harmonik Transformers in the 
audio end will make it a better set than it can 
possibly be with ordinary transformers. Karas 
Harmonik Transformers are equally superior 
for regenerative circuits, radio frequency sets, 
neutrodyne sets, superhetrodynesand reflex circuits. 


It requires an exceptional transformer to function 
properly in a reflex. Jt takes a remarkable 
transformer to handle the big volume of a 
““super’* through tewo stages. Yet these are 
the critical tests that the Karas Harmonik is 
meeting every day with unvarying success. Users 
of Karas Harmoniks are more than satisfied. 
They are enthusiastic boosters. 


An Exceptional 
Money-Back Guarantee 


The remarkable performance of the Karas Har- 
monik justifies an unusual guarantee. Instead of 


the usual meaningless guarantee of ‘material and 
workmanship’’ we give you a straight-from-the 
shoulder, money-back guarantee of satisfaction. 


Put a pair of Karas Harmonik Transformers in 
your set. Use them for 60 days. If you donot 
feel that they are giving you a quality of reception 
far beyond anything you have ever heard before, send 
them back to us and we will immediately refund 
your money without question or quibble. No 
strings to that offer! No reservations! You can’t 
lose by accepting it. 


Buy From Your Dealer 
or Direct From Us 


Your dealer is authorized to make this guarantee 
if he has our goods in stock. We are supplying 
dealers as fast as the output of our factory per- 
mits. If your dealer is not yet supplied, use the 
coupon below. Let us send you a pair of trans- 
formers direct. Don’t wait until you build anew 
set. Put Karas Harmoniks in your oldone. It’s 
easy to make the change. Ask your dealer to- 
day if he has secured astock of Karas Harmoniks. 
If not, sit right down and mail the coupon at 
once. Let Karas Harmoniks make your set 
produce that perfect® musical quality of reception 
it is capable of giving you. 


To Jobbers and Dealers 
Distribution of Karas Harmonik Transformers througd 
regular jobber and dealer channels is being carried 
out as rapidly as the output of our factory permits. Io 
the meantime mail applications will be taken care of in 
the order they are received, on an allotment basis. 
Write us for test records, discounts, etc. 


To Set Manufacturers 
We pelt: 2a that Karas Harmonik Audio Fre- 
quency Transformers will vastly improve the musical 
quality of your set by any form of test you wish to im- 
pose. When you are convinced of this you will nat- 
urally want to use them. Write or wire us and ar- 
rangements for tests will be made prompiiy. 


Send No Money with this Coupon! 
Karas Electric Co.,4040N. RockwilSt.,Dept.59-41 Chicago 


Please sendme _,,,. pair of Karas Harmonik All Stage 
Ratio Audio wags ee Transformers, 1 will pay post- 
man $7 apiece, plus postage, on delivery. It is under- 
stood that I am privileged to return the transformers any 
time within 60 days ifthey do not prove entirely satis- 
factory to me, and my money will be refunded at once. 


Dealer's Name 


Dealer's Address 
If vou send casb with order we'll send transformers 


car 


Norse? J 


“TTT! 


RIPPLES. D. C. Generators operating under normal conditions have three sources of disturbance, i.e. commutator 
Tipple, slot ripple and the noise of moving contact. 


COMMUTATOR RIPPLE. Armature windings are a series of coils around the armature, forming one large coil, 
with taps brought to commutator segments. The voltages induced between commutator segments are not equal, 
and vary as the’armature revolves. The voltage is maximum at A, minimum at B, and maximum, but in the oppo- 
site direction, at C. The series parallel battery connection is analagous. As a brush leaves one segment and passes 
to the next the voltage changes slightly. The resultant ripple is known as commutator ripple. 


SLOT RIPPLE. As each slot passes a pole tip there is a slight interruption of the field at this point. Each surge 
ih the field slightly changes the value of the voltage induced in the coils. The resultant ripple is known as slot ripple 


The frequency in cycles per second for the above ripples may be expressed— 


No. of segments X r.p.m. No. of slots X r.p.m. 
Fe = Fs = ——_——____ 


60 60 


NOISE OF MOVING CONTACT. The infinitesimal sparking caused by microscopic uneveness in the surfaces of 
both the commutator and the brushes produce an audible noise in the transmitter 


The ratio of ripple voltage to maximum voltage for A.C. equals 200%. 
The ratio of ripple voltage to maximum voltage for R.A.C. equals 100%. 


THE AVERAGE RATIO OF TOTAL DISTURBANCE, AS OUTLINED ABOVE, FOR ESCO GENERATORS 
iS 9 OF 1%. 


ELECTRIC SPECIALTY COMPANY 


m= “ESCO” - 
SOUTH STREET 


Makers of Motors, Generators, Dynamotors and Motor-Generators that give the maximum miles per watt 


STAMFORD, CONN., U.S. A 


No bulbs to buy 
No acids-No fumes 


No sticking or 
sparking contacts 


NOUuUTY 


CHarce 


FRanc a R. 


PER. 


PERC 


Speed and Economy 


In speed and economy, as in numerous other ways, the France 
Multi-Duty Super-Charger sets a new standard in battery charging. 
2, 4, 6 or 8 volt Radio “A” or Auto batteries are quickly charged 
at a 5 to 7 ampere rate, which tapers as the battery is charged. It 
also charges up to 120 volts of “B” battery IN SERIES, at varying 
rates as desired, without attachments—a remarkable achievement. 


The France Multi-Duty Super-Charger is noiseless, non-critical, 
non heating and exceptionally efficient. And there are no bulbs to 
break and replace nor acids to spill and spoil clothing or woodwork. 


Now is the time to put your batteries in order. 
Write for name of nearest dealer. Price 
$22.00; West of the Rockies, $23.00; Canada, 
$30.80, F.O.B. Toronto. 


Dealers and Jobbers:—Write us today 
for description and prices. 


THE FRANCE MFG. CO. 
10320 Berea Rd., Cleveland, Ohio 
Stocks carried at convenient 


points throughout the United 
States and Canada. 
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farads. Making assumptions like this, it 
will be found that the apparent resistance 
of the coil is increased considerably for al] 
wire sizes, but is especially increased for the 
larger sizes. The resistance curve will, 
therefore, move to the right and upwards, 
indicating that to obtain lowest resistance we 
would have to use smaller wire. 

By doing this we are reducing the skin 
effect so as to counteract the effect of the 
are capacity. A typical curve is shown in 
+ 1g. 

In considering the effect of frequency on 
the resistance of coils, coil capacity becomes 
a serious factor. As the frequency becomes 
higher and higher, curve “B” in Fig. 1 
becomes steeper and steeper; at the same 
time the capacity effects increase, and the 
combined effects would tend to make the 
lowest point of the curves move to the right, 
or toward the smaller wires. This effect is 
not very great, and it is doubtful if it can 
be noticed in any measurements on s'‘ngle- 
layer coils. The reason for this is that we 
will have to go to extremely high frequencies 


Resistance of Corts of #/4 
Ohms = Wire. wound close of 000000 
6 Cycles L=/00 mh 


Ci . rg _— ) 


6 8 /0 12 /4 
Fig. 7-C. 


before the steepness of the resistance ratio 
curve and the coil capacity counteract the 
slope of the d.c. resistance curve, which is 
in the opposite direction. The curves at 
the same time rise steadily with frequency. 

Although all the curves in this article 
have been computed, the agreement between 
the results shown and results obtained ex- 
perimentally is surprisingly good. In this 
connection we may call attention to some 
measurements recently made by G. W. Pick- 
ard, and recorded in Q. S. T. of September. 
An illuminating chart is presented showing 
the resistances of basket wound coils of 100 
microhenries inductance, at four different 
frequencies. Although these are coils of the 
basket wound type, they are, in effect, 
single layer coils, which have had their turns 
bent slightly out of shape so as to make 
the coils self-supporting. They may be con- 
sidered as single layer coils with an equiva- 
lent diameter somewhere between the maxi- 
mum and minimum diameters. 

The lowest points of these curves oscillate 
back and forth between No. 14 and No. 16 
wire, showing that any tendency to shift 
to the smaller wire sizes is not definitely 
indicated. The curves rise consistently with 
the frequencv. It is probable that all these 
coils were of the same diameter, so it is not 
possible to show on this chart, how the 
resistance varies with the diameter, if it does 
at all. The discussion above indicates that 
it does not. This chart shows that although 
the calculations of resistance cannot be made 
accurately, at least thev are of value in 
indicating the proper tendencies to follow is 
designing coils. 


HER REASON 


“Are you glad that your husband has 
bought a radio outfit?” 

“Yes; while erecting his aerial today I 
coaxed him into patching an old leak in 
our roof.” 

—Contributed by Les Van Every. 
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This new 


“B” battery 


has capacity and visibility 


F you are fortunate enough to own one of 
the larger sets you should be specially in- 
terested in the new Exide “B”’ Battery. 


This new “‘B”’ battery, which is obtainable 
in 24-volt and 48-volt units, has a capacity of 
6000 milliampere hours. It is full-powered 
and noiseless, maintaining a constant voltage 
on the plate at all times. 


The cells are made of glass, which enables 
you to see at a glance the condition of plates 
and separators and the amount of electrolyte. 
The cell covers are of hard rubber and hold 
the plates suspended. You need not fear 
breakage in this battery. 


A complete line of Radio Batteries 


The new Exide Rectifier, compact and effi- 
cient, in a heavy glass jar, makes it possible 


to recharge your ‘“‘B”’ battery from your house 
current at a cost that is insignificant. 


You can find in the Exide Radio line the 
right battery for every need. In addition to 
the glass jar ‘‘B”’ batteries, there are 6-volt, 
4-volt and 2-volt ‘‘A”’ batteries—all conserva- 
tively rated and all long-lived. 


Remember: Exide Batteries are used by a 
majority of the governmerit and commercial 
radio plants. They are made by the largest 
manufacturer in the world of storage batteries 
for every purpose. 


Ask to see the Exide Radio line at any Exide 
Service Station or at your Radio Dealer’s. 


THE ELECTRIC STORAGE BATTERY COMPANY 
, PHILADELPHIA 


In Canada, Exide Batteries of Canada, Limited 
153 Dufferin Street, Toronto 


Exide 


RADIO BATTERIES 


FOR BETTER RADIO RECEPTION USE STORAGE BATTERIES 
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What It Is 


Primarily, the Mu-Rad B- 
Radicator is an instrument 
for transforming ordinary 
house - lighting current 
(110 Volt, 60 cycle alter- 
nating current) into the 
same sort of current as 
was formerly obtained 
from B batteries. Not in 
the least complicated to 
use—the plug on the end 
of the cord attached to the 
B-Radicator is screwed in- 
to any lamp socket just as 
you attach a vacuum ciean- 
er, electric heater or iron. 
The wires which formerly 
lead to the “‘B’’ batteries 
are connected to the bind- 
ing posts on one end of 
the B-Radleator. Takes up 
no more room than one 
45-Volt B  Battery—the Wr 
metal box is 6” wide x 
4%” deep x 10” Iong. 
Uses ordinary UV-201-A 
or C-301-A vacuum tubes. 


Ys 


M 


frequent replac 


lutely harmless, 


at work in your 


PANCAOH 


YX 
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& 


uniform ALL THE TIME. 
not an experiment. 
using as many as 8 tubes. 


Batteries 
Use the 


U-RAD 


B Radicator 


End of “B” battery troubles—noises, “fading” and 


ement, “B” battery current, steady, 
A practical instrument— 
Supplies current enough for sets 
No generator hum. Abso- 
does not inierfere with lighting current: 


protected against damage to itself. See the B-Radicator 


Dealer's Store. 


ite for Literature and the 


Name of the Nearest Mu-Rad Dealer. 


Mu-Rap Laporatories_INc. 
801 FirtH Ave Aspury Parx. NEW JERSEY 
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SUPERTRAN 


Reg. U. S. Pat. Off. 


RATIOS 


3% tol 
5 tol 


purity and quality of t 

An exclusive feature 
lute protection against 
amplifying tube Super 


Audio Transformer 


It’s up to the audio 
increase the volume without affecting exac:ness in reproduction. 
That’s just what Supertran Audio Transformers do. E 
“certified” by scientific tests to be unequalled for volume, clarity, 


transformer to amplify without distorting—to 


They are 


one. 

of the Supertran is its shield, insuring abso- 
damage to the coil while mounting. With any 
tran gives excellent results. ° 


At good dealers everywhere. 


. Write 


Wetmore-Savage Co 


for Interesting Literature. 
Distributed by 


, Boston 


The Beckley-Ralston Co., Chicago 
Coast Radio Supply Co., San Francisco 


E 


xcel-All Radio Co., Bloomfield, N. J. 
Radio, Limited, Montreal, Can. 


FORD MICA CO., Inc. 


33 East 8th Street 


| COO 


New York 


| the wonders that are 
| chapters on sound and the difficulties encountered 


Insure your copy reaching you each m 


onth. Subscribe to Radio News— 


$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. . 
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Navy Doing Its Bit to Cut 


Interference 
(Continued from page 1138) 
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of our shores, the Navy operates radio only 
on 317 ships out of a total of over 3,400 
ship stations belonging to the United States, 
This figures out to 13 per cent. of the U. S, 
ships and onlv four per cent. of the world’s 
radio equipped vessels. 


The Discovery of the 
Oscillating Crystal 


(Continued from page 1166) i 


nt 


axis asymptotically. Along this latter part 
of the curve, an increasing current is ac- 
companied by a decreasing E. M. F., an 
unstable state of affairs. It resembles the 
oscillating arc. The latter portion of the 
curve, in fact, very closely resembles the 
falling characteristic of the arc.” 

From the foregoing evidence, it is obvi- 
ous that the credit for discovery of the 
oscillating crystal must be given to Dr, 
Eccles, 


Book Review 
THE SUPER-HETERODYNE. By 

John T. Boone, 6 x 9 inches. Stiff 

paper cover. 63 pages. Diagrams and 

illustrations. Published by J. T. 

Boone Radio Corp., 3469 E. Jefferson 

Ave., Detroit, Mich. Price $1.00. 

In the preface of this treatise Mr. Boone makes 
it plain that his aim is to clear away any mys 
teries that the Super-Heterodyne holds for the 
average amateur. The book has four chapters 
dealing with each part of this interesting cir- 
cuit; the other three tell about the functioning 
of the set, how to construct it and its operation. 
Many of the Super-Heterodyne hand books deal 
with one particu.ar circuit, but Mr. Boone treats 
of several. In the chapters on the theory of 
each part of the circuit, there are plainly set 
forth many details that ordinarily escape an 
author and yet are essential for the proper oper- 
ation of the set. In those chapters devoted to 
construction, the data relating to the parts and 
accessories to use, is of the best. If you need a 
book that tells in a simple manner the main facts 
of the Super-Heterodyne, we would advise you 
to consider this one. 


WIRELESS POSSIBILITIES. By 
Prof, A. M. Low, 4% x 6% inches. 77 
pages. Stiff cloth cover. Four dia- 
grams. Published by E. P. Dutton & 
Co., 681 Fifth Ave., New York City. 
Price $1.00. 

The author tells about the progress of radio 
up to the present day and then reveals some of 
doubtless in store. His 


in perfect reproduction at the receiving end and 


| the inaccuracies of wireless in general, rehearse 
| well known facts. 
| the last two chapters, 


Of much greater interest are 
in which he deals _ with 
radio television and radio in warfare. Prof. 
Low treats these subjects, not with a severe tech- 
nical attitude, but more with a broad _ under- 
standing of how radio will effect civilization in 
the future. We can recommend this little book 
to the man who is interested in the radio of 
tomorrow. 


HENLEY’S WORKABLE RADIO 
RECEIVERS. Their Design and Con- 
struction. By John E. Anderson, M. 
A., and Elmer H. Lewis, A. M. I. R. E. 
Paper cover.. 5% x 7% inches. 196 
pages. Diagrams and _ illustrations. 
Published by The Norman W. Henley 
Publishing Co., 2 W. 45th St., New 
York City. Price 1.00. 

Several years ago it would seem to have been 
a comparatively easy task to gather data on the 
constriction of workable radio receivers of the 
day. The present experimenter can easily realize 
the enormity of such a task applied to the im 
numerable receivers of the present. However, 
the authors have surmounted these great diffi- 
culties very ably, the circuits chosen being of the 
best of their respective types. 
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Radiotron WD-11 


The ideal 
dry cell tube. 


Give Radiotrons 
ofor Christmas 


Take a peek into any radio fan’s set —and 
you know what to give him for Christmas, 
Ths rol Note the type of Radiotron he uses. Go 
ar to any radio store—and when you buy, 


It isn’t a genuine WD-11 look for the name RADIOTRON and the 


unless it’s a Radiotron. 


It isn’t a genuine WD-12 RCA mark. Then you are sure to be giv- 


unless it’s a Radiotron. 
It isn’t a genuine UV-199 ing him genuine Radiotrons. And mighty 
unless it’s a Radiotron. ers x : 
It isn’t a genuine UV-200 sure to be giving him the gift for a merry 
unless it’s a Radiotron. i 
Itisn’tagenuineUV-201-a Christmas. 
unless it’s a Radiotron. 
Radio Corporation of America 


Sales Offices 
233 Broadway, New York . 10 So. La Salle Street, Chicago, IIL 
28 Geary Street, San Francisco, Cal. 


Radiotro 


REG. U.S. PAT. OFF. 
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Telmaco Acme Receiver 
The Ideal Receiver for all Seasons 


The Telmaco Acme 
Receiver is truly port- 
able. May be instant 

removed from hand- 
some carrying case and 
inserted into beautiful 
two-tone mahogany 
case. No outside loop, 
no aerial, no ground 

requir 
Size of Case 8" x 10* 


x 18". Weighs only 
27 pounds complete. 


Easily Carried. 


Acme 4-Tube Reflex Circuit Used 


securing selectivity, distance and volume 
with minimum battery consumption. 


Complete in itself. Easily carried from room to room in 
your home or to office, neighbors, etc. Take it along and 

ave music, entertainment, speeches, news, market reports 
wherever you happen to be. 


Instantly ready for use as it is. You can use external antenna 
and ground, loop and loud speaker if desired. 4 tubes (fully 
protected by shock absorber sockets)—equal to 7 tubes, due 
to reflexing and use of crystal detector. 

Reasonably Priced Yirsiving Teimaco "Acre Recewer 

Complete Telmaco 64 page catalog containing 20 circuits in blue and 
describing the best in radio sent postpaid for 10c. 


Quality Radio Dealers! Catalog and Price List furnished to all bona fide dealers 


* making request on their business stationery. 


< 


Exclusively 
Established 1918 Radio Division 
TELEPHONE MAINTENANCE CoO. 
20 South Wells Street Dept. B Chicago, Illinois 


CONSOMELLO GRAND 


VOLUME---QUALITY---STABILITY 


A Marvelous Achievement 


This ideal set brings in the distant stations; has volume but not 


re are a few ° ° ° Pe “mega § 
= at the sacrifice of quality; is sensitive and selective; is stable 


of the radio 


parts which and quiet; not affected by body capacity; it does not howl and 
we make: squeal at the slightest provocation. 

Sockets The Consomello Grand is a 6 tube set having two stages of radio 
4 frequency amplification, one detector and three stages of audio 
Rheostats amplification. The third stage of audio amplification gives 
—- extreme volume and through our special control does not in any 
witches 


way distort, its tone being pure and pleasing. 

Insist on them The cabinet is dark walnut, natural finish, a beautiful piece of 
always. furniture, well balanced and distinctive, having compartments 

for both “A” and “B” Batteries as well as built in loud speaker. 


Hear this set at your dealer’s or write to us for literature. 


The MAZDA RADIO MFG. CO. 


3407 Perkins Avenue Cleveland, Ohio 
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The introduction and first chapter are de. 
voted to description of apparatus, antenna con. 
struction, and many hints for the builder of sets, 
The next 10 chapters describe the construction 
of as many receivers, starting with a crystal set 
and going to the “Ultimate Receiver.’”’ Com. 
plete data is furnished for the construction of 
each set, its parts, and operation. The last part 
of the volume contains the description of commer. 
cial types of receivers, a list of broadcast stations 
and a dictionary of radio terms. We recommend 
this book to the man who builds his own. 


PE 


Broadcasting in Great 
Britain 
(Continued from page 1139) 


Heconeenceneranneennatineat 


will begin in two minutes. After this inter- 
mission, a buzzer is pressed and a red light 
flashes, which indicates that the performance 
has been renewed. By this control system 
all of the switch:ng is done in a single small 
room, and there is no argument between 
engineer and announcer or between artists. 

“Each of the stat:ons, from the output of 
the second amplifier is enabled to work the 
central station at London as well as the 
other stations in the relay system. We near- 
ly always use ordinary land wires, but occa- 
sionally when these are not at our dis- 
posal, we employ a so-called wireless truck 
or transmitter. This p:ck-up device, while 
transported on a heavy car, can go to most 
any location where events are subject to 
broadcasting. Nine of the 21 stations in 
the British Isles are engaged in local broad- 
casting, and frequently those stations linked 
in the relay system cut away from the cen- 
tral station in London, for the moment, to 
give some event of special significance to 
their respective localities. 

RELAY SYSTEM 

“The relay stations operate on wave- 
lengths between 300 and 350 meters. The 
other nine stations in the Great Britain sys- 
tem, all under the control of the British 
3roadcasting Co. and its staff of 100 engi- 
neers, use master oscillators and operate con- 
stantly on the wave-Jength assigned, as fol- 
lows: London, 365 meters; Aberdeen, 495 
meters: Birmingham, 457 meters; New Cas- 
tle, 400 meters; Glasgow, 425 meters; Bel- 
fast, 415 meters; Manchester, 375 meters; 
Bournemouth, 385 meters; Cardiff, 350 
meters. Practically every station broadcasts 
five hours a day, seven days a week. Under 
the reception conditions made possible by 
the 25-kilowatt station in operation near Lon- 
don, I ant'’cipate that any one owning a 
crystal receiving set within a radius of 100 
miles of that station may hear the pro- 
grams. 

“The broadcast listeners in our country are 
more interested in receiving an unjammed 
radio signal with perfect tone quality. than 
in fiddling about and knob-twisting for dis- 
tant stations. Very simple receivers are in 
use—probably a large per cent. of the lis- 
teners are using crystal detectors. The one- 
and two-tube outfits are, however, popular 
types of receivers.” 


Wave Transmitter | 


(Continued from page 1170) 


this radio equipfment does not derive its 
power from an air-driven generator. 

motor-generator operating from storage bat- 
teries supplies 200 milliamperes at 750 v‘ Its, 
which are charged by means of a gas engine. 
Due to the low power rating of the gen- 
erator, it was found impossible to key the 
transmitting set by breaking the grid oF 
plate circuits, without causing an appreciable 
shift of the wave-length or tilt in the sig- 
nals, Consequently, the compensation meth- 
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So Easy to lune 


~ Comes in like Velvet 


one 
aliavatal av 


Van Van am an am am’ an amv amt 


the Pfanstiehl Model 7 Receiver 


cA 5-tube Receiver using the new system of tuned radio frequency 


ADIO is no longer a scientificltoy, something to play 
with. Like the telephone, the piano, and the phono- 
graph, it has become a modern home convenience. The 
chief use of radio today is that of an instrument of com- 
munication and entertainment. Hence, what people want 
in a receiver is trouble-proof service. That means a sim- 
ple instrument—a receiver a child can tune. And, they 
want distance p/us a tone that is clear, sweet, pure and 
er A Non-Oscillating System 
What Pfanstiehl has done has been to design the sim- 
plest and least complicated receiver known in radio. He 
has developed a non-oscillating system that gets rid of 
all stray oscillations, that keeps them out. There is no 


need of choking or neutralizing devices. The absence of 
all such devices greatly improves tone purity and tone- 
sweetness. Speech and music are’ naturally received, 
naturally reproduced. Distance makes no difference. 
There is no distortion however great the amplification. 
And tuning is so sharp that wave lengths can be received 
distinctly and separately less than 8 meters apart. 

See and hear this new system that is revolutionizing 
radio—the Pfanstiehl Model 7—at your dealers. Or let 
us send you free descriptive booklet. 

Dealers: Write for the special Pfanstiehl proposition. 


PFANSTIEHL RADIO COMPANY 
Highland Park 24S.SecondStreet Illinois 


renslichl, @ 


~and low Operating Cost Mi = 
oe 


Claritron 


The New York Testing Laboratories, famous the coun- 
try over, after exhaustively testing the Claritron Tube 
and comparing it with a standard High Cost tube, 
one which retails for $4.00, says that it not only “com- 
pares well in general,” but that the operating cost 
of the Claritron is “lower on the average.” 


The Claritron is a safe tube to buy—It is absolutely guaran- 
teed and backed by the exactinB tests of experts. 


The CLARITRON average current consumption is only .179 
amp.—much lower than the standard quarter ampere tube. 
This is due to the remarkable new filament wire—the heart 
of the tube—developed by our engineers. 


Satisfaction Guaranteed Or Money 


Refunded 
And the Price Is Only $2.30 ALL TYPES TUBES 
SAME PRICE 


SUPERIOR RADIO CO., Dept. A Sent by Parcel Post C.O.D. 
176 Shepard Ave., Newark, N. J. 1 pins “oosbad Sante y Bora 


$2 30 By Mail 


The Halldorson 4-tube set 
$7500 


HE Halldorson 4-tube set for 

$75.00 is one of the greatest 
values ever offered in radio re- 
ceivers. Everything formerly found 
only in high-priced sets you’ll now 
find here. 

The set is tuned radio-frequency, 
easy to tune and operate. Coast-to- 
coast range. Highly selective-large 
volume, with a clear mellow tone. 
Easilylogged—a remarkablefeature 
usually found only in 5-tube sets. 


Halldorson 


Feony RECCLVEL 


THE HALLDORSON COMPANY, 1772 WILSON AVENUE, CHICAGO 


The workmanship and material are 
of the best—standard parts through- 
out—highly polished mahogan 
case. The panel is of insulated ol, 
in a beautiful stucco-ripple finish, 
with large handsome dials. 

See this set at your dealer’s to- 
day. If hecannot supply you, write 
direct for complete description. 
Also the Halldorson 5-tube Radio Fre- 

uency Receiver. A superior set, unequa 
or tone quality and all-around perform 
ance. A wonderful value at $115.00. 
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od of keying is in use. By virtue of this 
method all of the circuits are completed 
simultaneously. That means, in effect, that 
with the closing of the starting switch the 
transmitter radiates constantly, while this 
switch remains closed. A single turn of 
wire around the master oscillator inductance 
is shorted through a relay, when the tele. 
graph key is depressed. This causes the 
frequency or wave-length to shift slightly; 
the two frequencies, however, are close 
enough together so that no difficulty is ex- 
perienced in tuning-in the signal, once the 
compensating frequency has been located. If 
this transmitting equipment is employed for 
telephone. communication, the relay is auto- 
matically closed. The voice vibrations are 
transmitted at the same frequency as the 
telegraph signals. The radiation of this out- 
fit is one ampere when using phone and two 
amperes. when operating straight C.W. 

The antenna employed consists of a single 
wire 40 feet long. This makes possible the 
transmission of radio signals irrespective of 
the location of the Shenandoah—that is, sig- 
nals may be sent when the dirigible is tied 
up to a mooring mast. In fact, messages 
were exchanged with the Laboratory, while 
the ship was anchored in San Diego. The 
use of a trailing wire antenna of severai 
hundred feet length, commonly installed on 
aircraft, would not permit transmission under 
such circumstances. 

The transmitter in use by the Laboratory, 
during these tests, operated on 54% and 82 
meters. The output of this set was arproxi- 
mately 1,500 watts. Two-way communica- 
tion between the dirigible and the Labora- 
tory, was said to have been perfect, even 
after the Shenandoah reached San Diego. 
Both transmitters were designed and built 
by the Naval Research Laboratory under the 
direction of Dr. A. H. Taylor. This reali- 
zation foreshadows some of the many eventu- 
alities claimed for extremely short waves, 
which now constitute a large band of more 
or less idle frequencies. 

Just as this article is being completed, 
the Bureau of Engineering of the Navy 
Department has received a message stating 
that the Canopus, a submarine tender, picked 
up signals from the short-wave transmitter 
on the Shenandoah while cruising in the 
Pacific Ocean. The distance thus covered 
was approximately 4,400 miles. 


Esperanto andido 
(Continued from page 1179) 


radio amateur Dr. Pierre Corret, and yet 
calls the resultant ‘mixture’ Esperanto, has 
no system of growth nor ethics in its ‘inter- 
nal idea’ of brotherhood, except commerce 
and acquisition.” Chilly horrors! What ter- 
rors are wrought up in the dark for the un- 
suspecting reader who knows nothing of the 
subject and sincerely desires to learn. Ye 
gods of Ananiasland! Can the man have 
crossed his circuits? Is he really not talk- 
ing of his own dear plagiarism, Ido, which 
is admittedly, undeniably a “mixture” made 
possible by theft of the uncopyrighted orig- 
inal, Esperanto, which the great Idealist, 
Zamenhof, gave freely to the world, thus 
innocently leaving, 1t possible for “robbers 
to break through and steal”? The reference 
to the eminent Frenchman, Corret, is cef- 
tainly not completed, and intentionally left 
thus. Insinuation, innuendo! Thus we build 
an argument out of nothing. Let us at least 
admire the finished skill displayed in the 
effort. 

The writer of the article under discus- 
sion consistently, by each appearance 19 
print on the subject, shows that his boasted 


R 
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MAN JUL 


THE QUESTION of “B” Battery 
Current Has Been Solved with the 


Trans-B-former 


The Kellogg Trans-B- 
former furnishes the necessary 
plate voltages for your radio 
set, from your 110 AC, 60 
cycle, electric light socket, 
without any interference of 
any kind. 

This unvarying current is 
furnished at less than one-fifth 
cent per hour. Throw away 
your “B” batteries and install 
a Trans-B-Former and your set will operate at maximum 
efficiency constantly. 

The Kellogg Trans-B-Former will: 


Improve reception. 
Reduce operating cost to a minimum. 
Add to the appearance of your set. 
Increase DX possibilities. 
Developed, perfected and guaranteed by the Kellogg Switchboard 
and Supply Company. 
At your dealers, each 


RELLOGG SWITCHBOARD & SUPPLY COMPANY 


1066 W. Adams Street, Chicago, IIl. 


+a MOORE, EE MEST cement: 


3 BuildaS uper-Heterodyne 
*' Yourselfand Save Money’ 


XPERIENCE the thrill of getting all the 
E distant stations with a Super-Het built by 
yourself, It’s easy with the RECEP- 
TRAD KIT shown above. It contains all the 
essential parts with complete instructions, From + 
your dealer or by mail for the remarkably low 
price of $53.50. Smaller kit containing only the 
most essential parts, $33. Either set will operate 
a loudspeaker on an indoor, outdoor or loop 
aerial. 


T 


he Perfect 4 Tube Circuit—Loop Operating 

Uses four tubes. Two stages of radio frequency, a crystal detector and 
three stages of audio frequency. No station too distant to be brought in 
with good clear volume. Assembled by anyone in a few hours. Superior 

to a 5 tube Neutrodyne. 

$29.50 Containing Principal Parts. $50 Including All Parts. 

FREE Pe Prints of wiring diagrams of both circuits, Just drop us 

a line, giving your dealer’s name and address. 


59 BANK ST., 


NEW YORK, 
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knowledge of Esperanto is a myth, an hal. 
lucination, or worse. Long before I became 
as well instructed in Esperanto as at pres. 
ent, I knew how to say “stolen from” in 
such a way as to distinguish between that 
thought and “stolen by.” Any student after 
finishing a course in Esperanto would say, 
without the slightest ambiguity: “Ido estas 
forshtelita de Doktoro Zamenhof de Beau- 
front kaj liaj du kunuloj,” which, even the 
above mentioned writer will admit is quite 
unmistakable in its meaning: “Ido was stolen 
from Dr. Zamenhof by Beaufront and his 
two companions.” 


The reference to “ary” of men, and “the 
good(s) tall(s) strong(s) boy(s)” is fur- 
ther evidence of a desire to injure Esperanto 
by insinuation of faults that do not exist. 
One unfamiliar with the subject, as most 
readers of Rapio News must be as yet, 
would understand from the above examples 
that the Esperanto equivalents are just as 
ridiculous as the English examples. “Ar” 
is the Esperanto suffix indicating a collec- 
toin of several individual entities, such 
as, for example, “arbo,” tree, ‘“arbaro,” 
forest, etc. It is permissible, for greater 
elasticity, to use the affixes as nouns, when 
appropriate, by adding the noun ending, “o.” 
Although we have the word “grupo,” group, 
yet if a Chinese or Malay student of Es- 
peranto had not learned the occidental arbi- 
trary word, “group,” he would instantly un- 
derstand the logical derivative as 
meaning a group, without reference to a 
dictionary, but he would first have to learn 
the single meaning of the word “grupo” to 
understand it. “Good, tall, strong boys” in 
Esperanto as in English would be a rare 
example of excessive adjectives, but the Es- 
peranto, “bonaj, altaj, fortaj knaboj,” al- 
though appearing unattractive to an English- 
speaking stranger, is pleasant enough to the 
accustomed ear, and there cannot be the 
slightest doubt about the substantive being 
plural instead of singular. Such doubt can 
easily exist in the spoken English form. or 
the singular mistakenly made by the differ- 
ence of one letter in printing. 


As concerns the relative numerical strength 
of supporters of Esperanto and Ido: Until 
the recent impetus given by radio, the move- 
ment in North America, north of the Rio 
Grande, has been very weak in comparison 
to other countries, because Americans and 
Canadians, with their immense expanse of 
English-speaking territory, feel no _ great 
need of a world language. But even so, the 
number of registered and active Esperantists 
here is far higher than credited in the said 
article, for in the sectional religious group 
to which I adhere there are 271. Why the 
careless omission of figures on the Idist pop- 
ulation, which should certainly have been 
given with greater precision? One in Bos- 
ton, two in Montreal, one in Cincinnati, two 
in Pittsburgh and two or three in Wash- 
ington, with one lone, discouraged, pessimis- 
tic, embittered old man in. our own little 
village on Manhattan Island who wrote a 
grammar, which, with its paper binding is 
less value in paper and printing than our 50 
cent Fryar’s Esperanto grammar, offered it 
at $1.40 and didn’t get rich. Who men- 
tioned the “commercial” and “acquisitive” 
instinct? New York City should be a fait 
sample of North America. I can speak with 
precise knowledge here: Over 200 Esperan- 
tists and one Idist. The one here, like the 
one in Boston, tries to organize and teach 
classes, but after two or three sessions they 
evaporate. In the world field it is very 
conservative to say there are 50 Esperantists 
to every one that has joined the interna- 
tional organization, and there are 7,000 mem- 
bers of the latter, which has never under- 
taken any organized method of going out for 
a large membership. 


I will not go into detail in pointing out 
the further mass of misstatements and 
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On those long-cold Winter Nights 


THE NEW SHACTON 
LOW LOSS circur RECEIVER 


months. 


LEADS THEM ALL 


OR design, construction, performance and ease of 

operation the SHACTON LOW LOSS 3 CIR- 

CUIT RECEIVER is the most remarkable 
achievement in Radio as yet. It excels ALL previous 
three circuit receivers, and combines not only its effi- 
ciency as a DX wonder, but its extremely low list price 
and minimum cost of upkeep. The most important 
feature, and without a doubt the cause of the SHAC- 
TON’S success lies in the fact that Low Loss instru- 
ments of the highest grade are used throughout the 
entire circuit. Our engineers have spent much time 
and patience in perfecting every minor detail to the 
fullest extent. Our laboratories have tested and re- 
tested it, and have proven that it is the LOWEST 
LOSS 3 Circuit Receiver on the Radio market today. 


STANDARD PARTS ACCESSORIES 


1 7x 18 Drilled Radion Mahoganite Everything need- 


Panel, Engraved in Gold. ed to operate after 
1 Brunswick Low Loss 3-Circuit building is listed 
Tuning Coil. here — 
1 Genuine Brunswick Low Loss 3 Type 201A Tested 


Condenser. Tubes; coccccens $10.35 
1 Brunswick Triploid Mounting 60-Ampere Hour 
Socket and Binding Post Strip. a ripe +48 
2 Brunswick Cast Foundation Large Enco “B” 
Brackets, Batteries ....... 6.50 
2 Brunswick Jacks with Gold- Pr. 3000-Ohm 
Plated Fronts; 1 for phones; 1 Head Phones and 


UGIG- vccntuan ae 3.75 
for Loud Speaker. pcg raceg 


_ 


N 


_ 


_ 


1 Freshman Mica Grid Condenser. WOE erie ietes «6 1.50 
1 Standard Glass-Enclosed Grid 1 Phone Plug, 
Leak. DOGHGT: s:. +s -70 


2 30-Ohm Shacton Bakelite Rheo- Complete Outfit ..$34.25 
stats with Gold-Plated Indica- Barts slic Bid Gendcavity 


Send for our Catalogue. 


Lengths Professional Bus-Bar. Cabinet Free 
Special Blue Print for this circuit. 7 
Not an ordinary hook-up but a peel = ey hae 
clear picture form that a child fopether, and we wil 
: send Fine Mahogany 


ALL ASSEMBLED READY TO Finish Cabinet 
WIRE FREE! 


tors. 
2 Molded Mahogany Dials grained 
to match panel: 


=o 


Knock-Down PRICE *27% 
Completely WIRED *10 extra 


A cozy warm room—the family circle andaSHACTON 
for entertain:nent. Nothing could insure as much pleas- 
ure and enjoyment throughout the long blustry winter 


K. D. CABINETS 


$1.25 Up to $125. 


Knocked-Down Ready To Assemble 


Seventy-five per cent of cabinet cost lies in the staining 
and varnishing. K.D. cabinets save you this unnecessary 


expense. 


They are made from the highest grade of hard 


woods, well matched and fitted. All cabinet work such as 
the drilling of the holes and etc., is done at the factory. 
They are shipped to you knocked down for convenience 
and safety. All hardware such as screws and hinges fur- 


nished with cabinet. 


K.D. cabinets are a real investment considering their ex- 
treme low price and the fact that it takes but a few mo- 
ments to assemble them. They can be stained and finished 
to your individual desire at an exceedingly low cost. 


NONE BETTER wr THE PRICE 


al SWICK LOW LOSS 


TUNER—$7 List 


The Brunswick 3-Circuit ‘coil-was developed 
in our laboratories after extensive tests. It 
uses no tubing, the wire being wound in 
such a manner as to be self supporting. 
The distributive capacity of the coi's used 
in this tuner is thereby reduced to a mini- 
mum, thus making it a t-ue Low Loss 
tuner. The primary and tickler are wound 
with No. 20 silk-wire while the secondary 
is wound with No. 18 double cotton wire, 
thus cutting down the resistance to the 
lowest possible point. It is one of the 
most efficient of its type and for beauty 
sae efficiency it knows no peer. Price $7 
ist, 


SOLD ON PARTIAL PAYMENT 


§ THE RADIO — Dept. A-23, 
a 55 Vesey St., New Y — N. ba 

— Please send me the ‘ 
§ When it arrives I will pay the ieee the amount. If 
ed I will return it in 5 days, and you 


a I am not satisfi 
§ agree to refund my money instantly. Mark Choice in 


| square. 


@ ClEY ..ccccccccccecces 


’ outfit I have marked, 


eccccoccenpe $27.45 () 
covccccscccocveces $34.25 () 


(A) Complete Building kit 
(B) Operating Outfit 
AMG) 63 eocd sei ckni os 


Uvwssweeece | Per ree ere 


THE HEAVY DUTY LOUD SPEAKER 


That Covers the Full Range 
of Reproduction 


As versatile as a violin: in reproducing the delicate 

overtones as well as the heaviest vibrations uniformly 

true. Expressly designed for use with the powerful 

multi-tube sets as well as the simpler receivers. The 

“secret” of this versatility is right in the three-way, 

control, balanced armature which transmits NONE 

BUT ELECTRICAL IMPULSES to the diaphragm. 

The large permanent magnet and the exclusive Audi- 

phone “voice core” afford a sufficient range of mag- 

‘ netic vibration to accommodate the entire range of 
VIPHONE broadcasted impulses, Infinitely superior to the ordi- 

; nary headphone type of loud speaker. Designed along 


i: phonograph re-production principles. Any Audiphone 
\4 Loud Speaker dealer will give you a demonstration. 


Prices 3 
With 14 inch bell 
$28 


ARMATURE 
With 12 inch bell 
$25 


Sold with an Absolute-Satisfaction- 
or-Money-Back Guarantee. At your 
Dealer’s or direct upon receipt of 
purchase price and your dealer’s 
name. 


. PERMANENT MAGNET 
Audiphone Features: la LU \ 
Air-gap Adjustment Synchronizes (\ ELECTRO a i— 0) 


Speaker with Broadcast Receiver and 
individual local receiving conditions. 
Laminated Electro Magnet (voice — PATENTED — ADJUST MENT 
core). 
Large Permanent Magnet. 
India Mica Diaphragm. 


Write for Literature 
Heavy die-cast Assembly Plate: Re- 


sists self contained vibrations. O’NEIL MFG CO 
Durably constructed. . +. 


ee Se ae. 4740 Hudson Boulevard, WEST NEW YORK,N. J. 


Tune Out Interference 


from conflicting 
‘stations. Usea 


GENERAL RADIO Filter 


The Type 247-W Filter will tune 
OUT interference from stations you 
do not want. It will give you great- 
er clarity of reception. Easy to at- 
tach — Easy to tune — Wavelength 
range 150 to 500 meters. 


Price $10 


Sold by all Good Dealers. 
Write for Descriptive Folder N. 


GENERAL RADIO CO 


CAMBRIDGE, MASS. é 
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studied insinuations in the above-mentioned 
article, but to more fully prove, if possible, 
the habitual inaccuracy and unfair method 
of its writer, I will touch the following 
high spots, for this, once and for all, 
should settle this seeming controversy for 
the readers of this magazine. 

Harry Epstein, instead of Harry Epton, 
is name of the business manager of the 


| British Esperanto Association. Epstein ac- 


cused of having several stenographers while 
the poor Idists cannot afford such. What 
a slip! I wonder why Esperanto is so 
much more prosperous? “* * * leading 
radio engineers of the United States have 
tested voth systems (Esperanto and Ido), 
some of them as far back as 1905.” Ido 
was not published until 1907! “Dr. Cot- 
trell and Mrs. Dave H. Morris (nee Alice 
Vanderbilt) supporting the RAIL movement 
neutrally!” What a paradox! In the World 
War did anyone neutrally support Germany 
or France? RAIL is a pet scheme, a skele- 
ton organization for Ido in the radio field, 
put forth and sponsored wholly by the Bos- 
ton Idist. Furthermore, it must be quite 
offensive to Mrs. Morris to see such loose 
statements about her name in print. She 
was Miss Alice V. Shepard, not Vander- 
bilt. Upon her return from her summer 
home at Bar Harbor, I called Mrs. Morris 
up for confirmation of the above statements. 
She repudiated the insinuation that she is 
supporting RAIL, and asked that the error 
concerning her name be corrected. She es- 
pecially emphasized that she as yet is giving 
strong support to the wholly neutral IAL 
movement. However, the latest list of large 
contributors to the Universal Esperanto As- 
sociation’s fund shows Mrs. Morris’s con- 
tribution of 300 Swiss francs ($60). 

In conclusion, I urge those who have 
started off on the Ido side track and hon- 
estly desire constructive changes in Esperan- 
to, to come on in and help us. We all see 
room for much improvement, for nothing 
human is yet perfect, but Esperanto is the 
basis upon which we shall build—conserva- 
tively, safely, sanely. You who are recent 
recruits in the field of international lan- 
guage will, no doubt, find at first many 
objections to Esperanto, such, for example, 
as the supersigned letters; we all go through 
that stage. Later, as you gain deeper, more 
polished knowledge of the language, what 
at first seems excessive ballast will fade into 
thin air, and you will see in Esperanto, not 
a panacea for myriad world ills, not a fan- 
ciful something perfect beyond all need of 
improvement, but a very wonderful, beauti- 
ful instrument given freely and hopefully to 
the world by a noble, painstaking, sacrific- 
ing idealist who himself saw its imperfec- 
tions and was foremost in the work of 
organizing machinery by which it should be 
safely and gradually improved and yet held 
to a standard basis throughout the world. 

Our snecial field is the widest and great- 
est of all, Radio. Our International Radio 
Association (Internacia Radio Asocio) is 
doing a great work to co-ordinate world- 
wide radio activity by means of Esperanto. 
I invite those interested to write me, Box 
223, City Hall Station, New York, or Harry 
Epstein, International Secretary, 17 Chats- 
worth Road, London, 5e, England. 


LESSONS IN ESPERANTO 

Station CKY, in Winnipeg, Canada, has 
broadcast several talks on Esperanto. These 
have been both from a theoret’cal and prac- 
tical point of view,- and weekly lessons in 
the universal language are given. - 

This station is operated by the Manitoba 
Government Telephone System and is an im- 
portant factor in the formation of public 
opinion of Western Canada. -They have an 
elaborate system of remote control, whereby 
any important event occurring in Winnipeg 
can be broadcast. The influential Canadian 
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“BUILD YOUR OWN” WITH “RASCO” PARTS! 


Buy from the Oldest and Original Exclusive Radio Parts House in the United States 


We pay ALL transportation charges in U.S. ALL GOODS SENT PREPAID IN 24 HOURS 


i. ao NEW AND EXCLUSIVE “RASCO” GOODS | Mone, Taree 


from this page. 


H ee . ot The satis eer 9 that beg 
ring happiness to all radio experi- o 
menters and constructors. Here is a *RASCO hdd 16 in | Radio Tool 
tool that does 16 different things and does 
them well. A = po os —, 
everything require n building your radio 
~ The tool is built of hag steel, — HAMMER N° 4-36 & 6-32 
size exactly as per illustration, ghly fin- 4 
ished. Here are some of the uses: 1. | ‘N° 8-32 NUT WRENCH Sey NUT WRENCH 
Screwdriver. 2. Center punch. 3. Counter- , ‘ A = 
sink and reamer. 4, Bus bar wire bender. . a 
. Bus bar and wire bender for 8-32 screw. 
. Bus bar and wire bender for 6-32 screw. 
. Socket wrench for jacks. 8. Socket wrench 
4-36 nuts. 9. Socket wrench for 6-32 
nuts, 10. Socket wrench for 8-32 nuts. 11. 
Wrench for knurled nuts, 12. Screw gauge for 4-32 
screw. 13. Screw gauge for 6-32 screw. 14. Screw 
gauge for 8-32 screw. 15. Screw gauge for 10-52 screw. 
16. Knife for wire skinning. { 
These are only the important uses of the tool, but } 


WIRE SKINNER ae , y 
KNURLED Se ens 
of these happiness tools. -You will never again Gos WRENCH 


N° 10-32 35C NUT WRENCH 
without it. J4800 RASCO 16 in 1 Radio Tool, each $0.35 NUT WRENCH 


Crystodyne Detector. For All NewOscillating Crystal Circuits ~~ 


(PATENTS PENDING) Switc 
Here is a detector which has been especially developed 
by us for the new Crystodyne circuits. This detector while ee ee ee jee 
— the — ——- ms pes —- y - used with any tories. " 
other crystal as well everal unique features are em- 
bodied in this detector. To begin with it is the only Only (one yoo Sa qa 
detector that has a sliding crystal cup with perfect contact thumb, Also this switch takes up. a 
arrangement and which cup not only slides but rotates with minimum of room, much less than other 
an eccentric motion. (Note slot A.) By means of the | switches, the base of the switch meas- 
small knob the cup slides easily so that any point of the uring only 1%x%”. All metal parts 
grystal can be brought into contest. A new exystal ca 00 | nickel plated. A switch you will be = 
nserted immediately by unscrewing the sma no ) 
contact plate which at the same time forms the catwhisker proud to possess, J4850—RASCO Snap Switch, Each 
s —s < spring steel. The ae £ e— 
gs the only one that was found practical for the Crysto- 
+ berg a crystal. Note the a eon bg wea RADIO DIAL BUTTON 
against at can be made by means of the large knob bearing | You are interested in radio;—you have a radio set, or you are a 
oe ip, eipet eoeine. lish ed. The base is of | radio experimenter. You know it and your friends know it; but 
suppose you casually meet another radio man. He will not know 
that you are interested in radio, nor will you know that he is. 
"60 For you and every radio enthusiast the new radio dial button 
has been created. It identifies you immediately and will help you 
and everyone else to break the ice when ‘‘Greek meets Greek.’ 


DES zy SN — lig 5° a 


many other uses will readily suggest themselves to every 
radio experimenter. You will wonder how you have s JACK 
ten along before without the 16 in 1 radio tool. 


small button 


NAME PLATE LUG ASSORTMENT RADIO NEEDS RADIO HEL measuring % 
ASSORTMENT 50 LUGS ASSORTMENT > 4 ee 
No. 4994 5 DIFFERENT STYLES 108 PIECES t replica of @ 
No. 4995 No. 4996 standard bit 
° 


fC RO|| ps Wee 
=o 


radio dial. 
—S) Along the 
lower circum- 


ference the 


; wor 
SS|||o2 Lh | 
7 entire dial is 


made in best 
This Name Plato Assort- This Lug Assortment | THs assortment contains | Here is an assortment that | black enamel. 
me Packet conta oe Packet contains fifty of as follows: | everyone building a radio | All lettering, 
nding Post Name Plates | the most important lugs | * Wire Bus-Bar!| set needs. Contains the | Sgures and 
as follows : one Aerial; for the man who “Builds Connectors; 4 Adapter following : 12 Assorted graduation 
one Ground: two Phones: | yi, Own’ as follows: 10 | Bushings (to fit 4” | «pertect’? Lugs marks are ine 
™., - ae, a | lugs for 8/32: 10 for| dial to 3/16” aha Leak Mountings. ia laid gold on enamel. The knob part is also in gold. Best gold plate 
at. +; one “‘A’’! 6739: 10 prong lugs (sol- | 4 Separable Phone Tips; Markers. 6—1475. is used. The button is equipped with a screw back so that the 
Bat, + “B” Bat. —: derleas) 6/32: 10 ditto gl re ~ Tc j ben cen be a re Ags awd button re in oe ago 
— : 8/32; 10 flat type 6/32. ashers ; ssor @ most beautiful radio emblem ever made. 1ousands are 
one, “‘C” Bat. +; one! ail ” lugs Ba tinned. | Lugs, gresty tinned for oy el a eee already being worn and soon everyone interested in radio will 
Cc Bat. —. 34994 Nine easy solder wear it. Get one or more of these buttons today. Made of best 
Name Plate $0 20 34995 Lug As- $0. 22 34996 “RADIO GO 48 44997 Radio $0 98 materials. It will positively not tarnish and it lasts for years. 
Assortment.... ° sortment..... NEEDS” Asst. le Helps Asst....- ° 4J7799—‘‘Rasco’’ Radio Dial Button, each $0 25 


oe a i —a clip lead hooks in a jiffy onto any wire, 
RASCO Clip Leads any binding post or ia conductor in order 
Here fs something that every experimenter ‘ Say? to mabe a safe experimental connection. 
has been waiting tor impatiently. This SS ms Te SCO CLIP LEADS come in_ two 
flexibie sisk-covered conuuc.or to the By of yi ‘ : \ oslela,” green and red, to distinguish connec- 
which are soldered strong brass spring clips. Pema tions. i i gh powerful grip. Length 
Instead of using wires to make your connec- ead, one foot, 
tions—screwing and unscrewing binding posts : - Sanaa —a CLIP LEADS, asec $0. se 


*RASCO” Brackets Dealers and Jobbers 


Here is a line of small brackets evolved especially for the man whe ALL ILLUS- Y Write or wire for territory that is 
“Builds His Own.’’ They can be used in a number of different ways—to TRATIONS SEE OUR still open on the specialties described 
hold tuning coil tubes; inductances ; spider webs, etc.; to hold up panels; to V2 SIZE 2-PAGE J on this page. These articles are wide- 
attach various instruments to baseboards, etc. ‘‘Rasco’” brass brackets are i AD ON ly advertised and you will have a de- 
amped —. see oe — — aaa to do the work right. y PAGES | ™and for them almost immediately. 

ey are nickel-plated and carefully finished tf 

illustrations are exactly half-size. Every builder needs at least he 1130 and Pad ped geocb rt cme to 
of these. Order them now and save money and effort. Y 1131 dress all wholesale inquiries to 
Brass Angle Piece, 5/16” wide : 7/16 high. . RA 
Brass Bracket, %” high x 2 tease” jong. Each..... 4 J DIO | Rapio SPECIALTY COMPANY 

x : s NEWS Wholesale Department 


Brass Angle Piece, size 
25A West Broadway, New York City 


Brass —<_ Piece. size hn high xz %” 
Dozen lots, each style ‘5 percent discount. 


RADIO SPECIALTY ©. 98 Park Place, New York City 


Factories: Brooklyn, N. Y. Elkridge, Md. 


Years Ahead of Commercial Radio 


Super-Heterodyne 


Model C-7 


Laboratory 
Apparatus—What 
It Means 
Among the scores of Super- 
Heterodyne parts and circuits, 
which are the best? Severe im- 
partial laboratory tests alone 
can give you 
Only after a model has proved 
itself in that way do we endorse 
it. Super-Heterodyne dis- 
tance, volume, tone purity— 
that is what Norden, Hauck 
laboratory apparatus means 

to you. 


the answer. 


From Rio Janeiro to Nome, this 
Super-Heterodyne wonder is the sen- 
sation of the radio world. Unmatched 
for high audibility, long range, purity 
of tone, with a selectivity never kbe- 
fore approached. The famous Experi- 
menters Information Service C-7 
Design—laboratory apparatus—naval 
standards. With this instrument, at 
a surprisingly reasonable cost, you 
can put practically the entire broad- 
casting world at your command. 


Send For Price List —Saves You Money 


FREE INFORMATION — Write for 
descriptive matter and price liston 
this remarkable unit. 


FULL STOCK ON HAND—Norden, 
Hauck & Co. carry complete stock 
of parts for immediate shipment. 


NORDEN, HAUCK & CO. 


Offices and Engineering Laboratories 


1617 Chestnut Street 


Philadelphia, Pa. 


REST s ; 
a ‘The Nation’s largest & 


% ARE 


ng 


RADIO “se 


aS Mail order House. 


WE DEFY COMPETITION ON MAIL ORDERS 


Our Prices are Lower Than Any Other House in the 


Country—Every Item in Stock Has the Stamp of 


Highest Quality 


Allow us to —_ on any parts or standard sets, 


Sonora 
New Dietograi 
Magnaphone 

Plugs Included 


Westinghouse, 2 Amp. 
Westinghouse, 5 Amp. 
Ward Leonard, D. C 
RHEOSTATS 


(all styles) .. 
Hammer, 6 Ohm . 


> ! 
Cenerl Radio 
Woerkrite. 


19 <a 
TRANSFORMERS—PUSH ‘Puut 


Come Duolex 
All Ameriron .. 


"Clear be g a Bell.... 27.50 


ety METERS 


Amp., 
Volts, See 
Sterling. a -120 Vo’ 


4 carry a comatote line of new 
Freshman Prod: Let us quote 
you on your wants. 


CR 
Lego Wonder Fined Srvstal $0.80 
79 


Fede ral 3.9) 
TRANSFORM ERS—RADIN 
4 $3.50 Eria Fixed 


Acme, R- 
Arme 20K Super-Heterodyne 429 
Tri Coil 1.90 


in. 
VARIABLE CONDENSERS. 
Aeme Vernier control $5.25 
Cert'fied Lo-Loss, 13 plate 20 
Certified Lo-Loss, 19 plate.. 250 
Certified Lo-Loss, 25 plate.. 275 
40 Certified Lo-Loss. 45 plate.. 3.25 
We Instrument Lo-Loss. P 


Heath Leann. All sizes.. 
Heath Vernier Lo-Loss. Ail ne, ee 33 50 

on sizes 00 Desrlers sunnlied tet us know 
All Other Lines in Stork yor wants for sneeial nrices. 


45 larae “‘B”’ Battery... 

Brodleystat 

Bradlevohm 

New Western Elcetric 
eaker 


ULTRADYNE  paemealabee 8 ae wees with Blue Prints a gmmecad Wires vate 


Ul! TRADYNE KIT 


TILTRANYNE BO! 


The Brooklyn Radio Service Co., 


Myrtle and Classon 
Avenues 


Brooklyn, N. Y. t. 
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Club is in hearty co-operation with the 
station, and among the notable speakers to 
broadcast are found such names as Lloyd 
George, McLaren, the aviator, McKinder, 
Lord Cecil and many others. 


A LETTER FROM THE AUTHOR 
OF “ESPERANTIDO” 
Editor, Rapvio News: 

As my name is mentioned several times in 
the Esperanto-Ido controversy, I hope you 
will allow me to express my opinion in this 
matter, the more so, as I have; during 18 
years, "studied the question of International 
Language. 

It is impossible to judge the value of a 
language by a s:mple comparison of printed 
texts. This would be as unwise as to buy 
an automobile just because of its external 
appearance; the most important part is not 
the outside varnish, but the inside motor, 
In the same way, the most vital part of a 
language is its structure and its ‘ ‘speakabil- 
ity.’ Ido may have a better appearance in 
a printed text, but practice has shown that 
Ido is much more difficult to speak than 
Esperanto. In fact, most Idists can read 
and understand Ido texts, but they cannot 
speak. it.fluently. I was present at an Ido 
meeting in Berne; only two or three Idists 
were able to conduct the business in Ido; 
the others listened without speaking, or some 
of them spoke German; the only one who 
spoke fluently was an Esperantist (a Bul- 
garian), who spoke in Esperanto! 

The reason why Ido is difficult to speak 
is because its authors have complicated the 
system of suffixes. For instance, Esperanto 
has only one ending (a) for all adjectives 
(hom-a, human ; frat-a, brotherly; sukces-a, 
successful; ag-a, active, etc.), while Ido pos- 
sesses four different adjectival endings (-¢, 
-ala, -oza, -iva), so that every time an Idist 
meets an adjective in his speech, he must 
think over which one of the four endings is 
to be used, and very often he does not know 
how to decide! 

By reading over the Ido text published in 
your October number (p. 471), you will 
notice the following adjectives, suces-oz-4, 
histori-al-a, pacienc-oz-a, kontentig-ant-a, 
malkordi-os-a, glori-os-a, mond-al-a, where 
the adjectival suffixes oz, al, ant, are quite 
unnecessary to the comprehension. How 
much simpler and easier are the correspond- 
ing Esperanto words: sukces-a, histori-a, 
pacienc-a, kontentig-a, malbonkor-a, glor-a, 
mond-a! 

In Ido there are many exceptions to the 
rules of grammar. Take for instance in 
the same text (p. 471) the word kinemal: 
this word, being an adjective, ought to have 
the ending a and the accent ought not to be 
on the last syllable. The regular form of 
this word is not kinemal, but kinematograf- 
al-a! 

I cannot discuss here all points of the 
language, but this is sufficient to show that 
the capital error of Ido is an unnecessary 
complication of the structure of the words. 
A language is something like a shoe. 
varnished shoe will not be fit for the street 
nor for climbing mountains. An interna- 
tional language for logicians and mathe- 
maticians will not be fit for hotel waiters 
nor for Chinese laundrymen. Esperanto is 
the only plain international language for all 
classes of people and for all nations, oriental 
as well as occidental, and that is why Es- 
peranto is sure to get through sooner of 
later, in spite of all obstacles and criticisms. 

This does not mean that Esperanto has 
no defects, but these defects (such as the 
accented letters) are purely external and 
concern only the appearance of the written 
language. The structure of the spoken lan- 
guage (and that is the main thing for radio 
men) is perfectly sound and it would be a 
folly to change it. 


Radio News for January, 1925 1281 


ensational 
ADIO BARGAINS 


Find Them at 
ROVA STORES 


Pay less and have more by ordering from Take no chances—order direct from z% , 
the largest radio decier in America. ROVA. Every article exactly as repre- «Sy o Le 
You save about one-half and you are sented. You must be satisfied. ROVA ‘ 

sure of getting standard, reliable goods _ prices cannot be beaten for equal quality. 

from leading manufacturers. All select- “It’s needless to pay more, it’s risky to 


ed, all tested, all guaranteed. pay less.” 


(" NEUTRODYNE KIT _—»\ (_ PERFECTONE GENUINE Ve MAJOR LONG 45 


with genuine Freed-Eisemann Neutroform- ee ncaa a 
ers and Condensers eee” ~via 3 Tube Kit Set 


One of the easiest sets to build and operate. 
A wonder for distance and volume, excep- 
95 ; y tionally sensitive and selective—no difficult 
] adjustments. Parts include: 
CiesiNaen Gates dene Bae a eee 1 7x18 Drilled and En-2 Samson Helical Wound 
a § or o ube set, r et an en- = re > T 
graved panel, one of the best knockdown kits. a qraney —— 6E Sad Veen 
—_ to oe “— big oe rich toned; Filan * mancaas 5  piniaer on Bus B nd 
clarity and long distance, receptional stations , ic atnfite ; tame spec ene pena ‘ 
always Sa es in at same dial settings. a ee _ oud anlar Ks eg 1% inch Bezel 1 Grid Condenser 
Hamer nina ie yn 1 og Mma 2 -006 chronize with your set tured by the Baldwin Double Circuit Jack 1 Grid Leak 
a-Ei = er heg ued Eeigraxed. Fane, and improve reception || factory at Salt Lake Filament Control Jack Diagram 95 
a 3 Tube Sockets c= 


3 Freed-Eisemann Neutroformers, 3 Freed- <a" , 25 
mann Condensers, 2 Neutralizing $94%i \ 200 ‘Detloant, "East 810. City. List $25. 


Sockets, 3 Rheostats, 2 Jacks, 
3 Dials, 2 ORO Audio, 8 Bind- 4% 


ing Posts, Bus Wire and Dia- 
Bases CABINET FREE, 


eT es) Ccoas |, ae 
rc Signal Corp ‘ Mey Nahowary Pm a minutes. 
Always in Stock ) James of London ; oe 4 

FRESHMAN MASTERPIECE 


THR6. cs 


(es a 
SSS mounting | — AMBASSADOR KIT 


‘ant: A complete 3 tube kit, with, all the parts 
RERSTSAED 99 5 needed to build this well known circuit. Parts 
- include: 


= Everybody knows the Triflex, the 4 tube set that : aumecaiibe Coil 1 eS gr nce an 
does the work of 7 tubes. Distant stations come d neostats 23 Plate Condenser 
NEW 5-TUBE WONDER in on the Triflex like local stations do on the 1 Single Jack 7x18 Engraved and 
Radio sensation of the year. Neutralizing average 5 eee. O.. _— a z | stra 2 Double Jacks Drilled Panel 
er ’¢ cm ‘anstormers, } : ® 
without compensating coils—they said_ it S home adlo Trauioanios T keme PeeWee. 1 Fix-O-Leak and Con- Binding Posts 


couldn’t be done, but here it is. $60 stat, 4 Bakelite Tube Sockets, 20 inch Copper denser CABINET ¢ 9 
( Dial I (é 


As illustrated. Mesh Tubing, 1 Triflex Crystal Detector, FREE 
Complete with necessary parts, Batteries, Freshman Condensers, 10 feet Bus Bar, 8 En- 
R. C. A. Tubes and Loud Speaker. $90 \ graved Binding Posts, 1 Dial. 


\__ Immediate delivery. ' 
e===MAIL COUPON@=""9 
119 West 19th Street & pova 2s 119 West 19th Street, New York 


Dept RN 
New York City 


Send me the following for which I enclose [J 
U. S. Money Order (no stamps, checks ac- 


Other Stores in cepted; C. O. D. only with-a deposit of 6 


& 
New York New Rochelle £ 
Brooklyn Mt. Vernon a 

a 


Newark Portchester 


CHAIN STORE Paterson Peekskill 
RADIO LEADERS OF THE WORLD Stamford Bridgeport 
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MODERN 


ties everywhere for all circuits. 


“Push- 
Pull’ 


Transformers 


Recommended by the leading radio authori- 


Not only was the MODERN “Push-Pull” 
the first transformer of this type to be offered the radio public but it is also 
first in the matter of Quality Amplification. 


MODERN Super-Six 
“Reflex” 


This Circuit is Easy to Build 
Full-size wiring diagram and 
complete constructional bulletin 


Anplify the VEN acyl There’s a Reason 


THE MODERN ELECTRIC MANUFACTURING COMPANY 
WORLD’S LARGEST MANUFACTURERS OF RADIO TRANSFORMERS EXCLUSIVELY 
TOLEDO, CHIO 


of above circuit mailed on re- 
ceipt of 4c in stamps. Write for 
it today. 

Modern Transformers make 
any set better. Insist on genuine 
Modern Transformers. 


NEW! 


WHY 
PAY 
MORE? 


50 VOLTS 100 VOLTS 


$5.50) $10.00) 12.50 
SERVICE BATTERY CO. 


Cleveland, Ohio 


704 East 102nd Street 


Service Rechargeable 
“B’s” in all-rubber Cases 


125 VOLTS 


A neat, compact stor- 


A. C. 
with small home rec- 
tifler. Shipped dry 
charged and ready for 
use after adding acid. 
Will last for years V 
with ordinary care. SERVICE 
(Type AB) 
CHARGER 


One of few chargers that 
charge 6-volt ‘‘A’’ bat- 
6-volt 100-120 amp. hr.| | soits of “B” battery in 

. series. Comes complete 
Two Year Guarantee with 2-amp. Tungar 
Bulb, two-piece plug 


Service ‘‘A’’ Battery 
Indestructible Rubber 


Case 
6-volt Ay amp hr. 


and extension cord, and 
battery leads. 


$14.50 


Complete 


Establishing a New Standard! 


“The Knobs 
Can’t Come Off” 
NEW MARKINGS 


FULFILL EVERY 
DEMAND 


The Utmost in 
Quality at 


15c 


At Your Dealers 
or Sent Postpaid. 


The ‘Mavebudt Centon Co. 
Toledo, Ohio 


Easy to Play 


Easy to Pay 


True-Tone 
Saxophone 
Easiest of all instruments 
to play and one of the 
most beautiful. Three first 
lessons sent free giveyoua 
quick easy start —in a few 
weeks youcan be playing 
F\ popular tunes. No teacher 
Minccessary. You can take 
in a band or 


ETE A Sy enterta d school. 
easy payments arranged. 


Ya 
Free Saxophone Book o°3792 Posters repcers 


lso pictures of famous professionals and orchestras. 
Sond your name foracopy. Mention any other ins' 


= yo elcnen BAND INSTRUMENT CO. (166) 


UES v6 Instruments 
376 DUESCHER in Bane and Orchestra, natru a 


Radio News for January, 1925 


I myself have tried to modify the orthog. 
raphy of Esperanto and that has led me 
to the creation of Esperantido, which may 
be considered as a rival of Esperanto, be- 
cause it has the same structure and a better 
appearance in writing. I realize, however, 
that it will be extremely difficult, to intro- 
duce changes in Esperanto and I would much 
prefer to see Esperanto accepted as it is, 
rather than to accept Ido, because the de- 
fects of Esperanto are purely external, while 
those of Ido are internal and profound. 

One of the advocates of Ido (Mr. George 
Lewis, p. 556, October issue of RAp1o News) 
maintains that Esperanto “does not lend it- 
self to commercial use or literary use!” J] 
admit that, for commercial use, it would be 
advisable to get rid of the accented letters, 
but as regards literary use, there is no com- 
parison between Esperanto and Ido. The 
accord of the adjective with its substantive 
and the obligatory accusative give to Es- 
peranto a flexibility which Ido does not pos- 
sess at all, and flexibility is the main qual- 
ity for a literary language, especially for an 
International Language, which must _ be 
adaptable to the mentality of the different 
nations. I would suggest that Mr. Lewis 
read Dr. Vallienne’s translation into Espe- 
ranto of Virgil’s poem “The Aeneid.” Then 
I would further propose that Mr. Lewis try 
to make an Ido translation of this Latin 
poem; he will thus have an opportunity to 
see which language is more flexible, Espe- 
ranto or Ido, and which of these two lan- 
guages is the better for the translation of 
foreign literature in prose or in poetry. 

RENE DE SAUSSURE, 
Lauréat de 1I’Institut de France, 
Author of “Esperantido,” 
Berne, Switzerland. 


THE PRACTICAL VALUE OF 
ESPERANTO 


Editor, Ravtio News: 

I have been interested in the discussion in 
your columns of the international languages 
Esperanto and Ilo, and wish to thank you 
for the space devoted to it. Several people 
have, to my personal knowledge, tought 
copies of Rapro News for the sole purpose 
of following the discussion, though they were 
not otherwise interested in the subject. 

Here in Denver there is no organized 
group of Ilo advocates, and I doubt if there 
are any individual sympathizers for the lan- 
guage. At least I have not yet met any, 
although several efforts have been made. 
There is, however, a very active Esperanto 
Society, and it is’ practically the only body 
devoting itself to the spread of an interna- 
tional auxiliary language. 

The sentiment among Esperantists with 
regard to Ilo is not hostile. Though favor- 
ing Esperanto, it is fairly well recognized 
that the language is not perfect, no more 
than any other human creation, and the pos- 
sibilities of improvement are frequently dis- 
cussed. At the same time it is the unani- 
mous feeling that no auxiliary language can 
have any value unless it stays “put,” at least 
in its fundamentals and for some time. Es- 
peranto has done this, Ilo has not. Some 
changes have been made in Esperanto from 
time to time, but they have been compara- 
tively few, and in accordance with the funda- 
mentals of the language. He who learned 
the language 15 years ago can still 
understand it, and make himself understood. 
The same cannot be said of Ilo. 

Another reason for the persistence of Es- 
peranto in Denver is its practical value. So 
much can be done with it that cannot be 
done with any other language, simply be- 
cause it is more widespread. A member 
wishes to buy some plantago psilium seed 
from France. The Delegate for the Uni- 
versal Esperanto Association writes to the 
Delegate in Lyons, and gets it for him. A 
physician desires some medical appliances, 
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which cannot be had in the United States. 
The Delegate sends to Holland and obtains 
them. An economist is looking for infor- 
mation on the single tax movement in Rus- 
sia. The Delegate writes to the Russian 
group of Esperantists and secures the facts. 
The Denver Tourist Bureau likes to adver- 
tise Denver in foreign countries. The Den- 
ver Esperanto Society is called in for advice 
and assistance. 

Foreigners likewise make use of Esper- 
anto in securing assistance from the United 
States. A mechanic in Bulgaria wishes to 
come to the United States. He writes to the 
Delegate in Denver, who happens to be an 
engineer, and asks about employment con- 
ditions, living costs, immigration laws, etc. 
A girl in Czechoslovakia has lost the address 
of her cousin in Denver. The Esperanto 
Delegate finds it for her. An engineer in 
Russia is looking for information on Diesel 
engine projects. He turns to the Delegates 
of the Universal Esperanto Association. A 
young lady in Hungary seeks to establish 
commercial relations with American firms. 
It is the Esperanto Delegates who help her. 

These are all actual instances of the prac- 
tical value of Esperanto, and may be verified 
from the corespondence files of the Denver 
Delegate of the Universal Esperanto Asso- 
ciation. There are many similar cases, too 
numerous to mention, There are also the 
advantages other than those of correspond- 
ing. In travel, for instance, whether for 
pleasure or business, the Esperantists, who 
are to be found in over 1200 of the prin- 
cipal cities of the world, are always ready 
to help a visiting “samideano,” to make his 
desired connections, to secure -lower hotel 
rates, to pass a social evening. etc. In radio, 
especially in Europe, the radio fan can tune 

in and hear the broadcasting of the King of 
England’s speech at Wembley, the remarks 
of ex-Premier Francisco Nitti on “Europe 
and the Abyss,” speeches by Wellington Koo, 
Chinese delegate to the League of Nations, 
Foreign Minister Benesh of Czechoslovakia, 
and many others, all in Esperanto. 

These are advantages which the folks in 
Denver feel should not be lightly cast away 
because of some slight advantage which may 
accrue in the change of a word here or a 
letter there. If Esperanto has some idioms 
that sound “unnatural” to an outsider, so has 
Ilo, so has Romanal, so have English and 
French, and German, and every other lan- 
guage, natural or artificial, Esperanto ad- 
socates in Denver, therefore, continue to 
work for ‘their language, and stand ready 
to help any reader of Rapio News who 
wishes to learn it. 

There are now three courses offered in 
Denver, one at the Y. M. C. A. and two at 
the Denver Labor College. These courses 
are conducted practically free of charge, the 
only expenses to the students being two dol- 
lars to the Denver Labor College to pay 
for lights, heat and janitor service, and about 
five dollars for books, dictionaries, magazines, 
etc. A special class for radio fans and read- 
ers of Rapro News can be arranged in which 
special atténtion will be paid to radio termi- 
nology, and’ special study made of radio 
papers published in Esperanto. Inquiry 
should be made of Mr. Lofton G. Hand, 
Secretary of the Denver Esperanto Society, 
#400 Osceola St., Denver, Colo. Radio fans 
in farming communities or small towns not 
having an Esperanto organization can learn 
Esperanto by correspondence. 

HyMaAN LEVINE, 
Instructor in Esperanto, 
Delegate, Universal Esperanto Assn. 


HE TAKES IT 


My sweetie bought a radio, 
A little cheap affair. 

He sat around with it so much, 
I’ve given him the air. 


An easy way 


to get distant stations 
more clearly 


JF you want clear radio recep- 
tion—with more freedom from 
those disturbing noises—you must 
have clean, perfect contact between 
tubes and sockets. It’s the contact 
that counts. 


Perfect Contact assured with Na- 
Ald De Luxe Sockets. Broad wip- 
ing surface of four special dipped 
phosphor bronze socket clips press 
both on sides and ends of tube ter- 
minals making constant clean, 
bright contacts, 


Clean Easy Feature. The two to 
eight tubes do not have to be re- 
moved and sandpaper used to 
scrape the socket contacts, within 
the awkward depths of your set. 
Duo-contacts are easily cleaned 
and film of oxide between tube and 
socket, better known as corrosion, 


which can ruin contact, is quickly 
removed by rotating each tube 
three or four times. This feature 
of Na-Ald Sockets saves trouble 
and time. 


Highest Insulating Qualities. Lowest 
loss and highest insulating quali- 
ties are insured in Alden Sockets 
by using Alden Processed genuine 
Bakelite, 


You can obtain Na-Ald Sockets at 
radio, electrical and hardware 
stores. Use them not only in the 
set you build but also install them 
in the set you buy, if not already 
adopted by the manufacturer. 
Sockets for all tubes. De Luxe 
75c; others 35c, 50c, 75c. 


Send for free copy of radio book- 
let—“What to Build.” 


ALDEN MANUFACTURING COMPANY 
Also makers'.of the famous Na-Ald Dials 
Springfield, Mass. 


Alden Processed 


Sockets and Dials 
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| ALDEN MANUFACTURING COMPANY 
Dept. K2, Willow Street, Springfield, Mass. 


] Address 


y Name..... Ce Co eeesecercedcecetegeccoeore Cocdece 


Please send free copy of booklet “What to Build,” showing tested and selected circuits. 
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Eye Test Beats Ear Guess 


have been selling tested commercial crystals for ten 


years. Our new method of METER testing is a big step 
forward. ‘Ear tests, while valuable, are mere indicators. Eye 
tests with sensitive measuring instruments, are absolutely exact. 


NAA Meter-Tested Crystals 


Every NAA Crystal is METER-TESTED 
in ten positions to a minimum of 76 
microampere: t 
impulses picked up from a specially 
designed oscillating circuit. Th 
crystal is considered good if 
half this current. 


Nuggets 
of 
Sensitive: 
ness 
area 


| 


Perfect for Reflex 


Cold mounted in Newman-Stern 
improved holder cup (patent 
nding). No damage to crystal 
rom hot alloy. Recessed for 
protection. A vital necessity in 
every reflex receiver— heart 
of the set. 


NAA perfected METER-TESTED CRYSTALS are 
best s and aid 


sold ers, or sent 
by for mame of your dealer. 


“ G 


1742 East 12th Street Cleveland, Ohio 


s of rectified current, by 


e average 
it rectifies 


Originators of tested crystals in 1914. Oldest and largest producers. 
Equipment in Ohio. 


Pioneers in Radio 


New Model BEARCAT RADIO- 


Long Distance---Super-Selective 
COMPLETE KIT 


ORLD’S latest, most amazing ra- 
dio discovery. ‘*Truly wonderful,”’ 
say experts. BEARCAT gives dis- 
tance and tone of expensive sets. Most 
selective set ever built, bar none. In 
Chicago, with five stations on BEAR- 


$ .98 
——— 
CAT brought in stations clearly 1000 


LIMITED TIME 
miles away. Outside of Chicago BEAR- 
CAT brings them in from all over, VACUUM TUBE SET KIT in- 


Wor'd’s most efficient and lowest priced Cluding cabinet, drilled panel, 


receiver. 


Matches finest furniture. An orna- you ever saw. 
ment to any home. 


BEARCAT FANS RECEIVED 
THESE STATIONS AND 
MANY MORE 


KDKA Pittsburgh, KSD S8t. Louis, 


Chicago, KFI Los Angeles. 


ALL BATTERIES FIT 
INSIDE CABINET 

Complete — compact — convenient, 
Beautiful Mahogany Finish Cabinet The neatest, handiest little outtit 
Truly portable, &Tound wire, insulators and five set 

Take Bearcat with you anywhere. ° head phones 
Tsan = outside aerial or, for 

-50, we furnish plug so you can §imply mark on rt 

use electric light circuit for aeri- set ee want and mail it Zstoe 
al, Most economical set to operate. to us at once. Pay post- # 


EASIEST SET TO USE 


WHU New York, WOAW ha, KG@ One dial controls all tuning. Per- ‘? You. Immediate 
“wMC ‘Memphis, WwaY Behen- fect ecuption on all wave lengths Shipment direct 

"Ww Wi 7 over great distances, Cuts out local 4, 

BAP | Ft orth, WHAZ stations and brings in DX. Non- No waiting 
regenerative, No squeals. The fin- et this 


ail parts and clear, simple in- 
strvctions and _ wiring diagram 

.98 From Factory To You 

Bearcat Set completely assembled in 


SEND NO MONEY! 


ves 
man price, plus small f a> LS & 
postage, on delivery 49 o> > 


from factory, 


wonder 


WLAG Minneapolis, WCBD Zion, IlL, €@8t one-tube receiver ever designed 

WSAI Cincinnati, WGN Tribune, Chi- ®t *he lowest price. = 

cago, WHE Kansas City, WEBH Post, Never before such value. Mark coupon - 
now. il today. 


> 
- < \ > 
- > a. 
¥ Large rd 


4, A. a 
Bearcat Radio Co., 4% N..Mich. Ave. Dept. 24 Chicago , 490%, Vid Vv 


¥ 
ao 3 


Live Agents and Dealers write for our liberal proposition. in 
y Ae eo oS 


FOR REFLEX 


FOOTE VARIOTECTOR, can’t 
short circuit. Fixed or fixable. 
Mounts on panel. Maximum volume 
and clarity. Improves any crystal or 
reflex set. $1.50. 


OOT 


VARIOTECTOR 
FOR DISTANCE 


FOOTE COAST COIL. 
Cuts out local stations. e exclusive Double 
Rotor principal does it. The best coil for your 
aerial and your set. $7.00 complete with dial. 

FOOTE RADIO CORP., Phila., Pa. 
119 North 19th Street Philadelphia, Pa. 


COAST CO/L 


The Only Double Rotor 


Gets more distance. 


Set-O-Six 
Radio 
Socket 
Wrench 


© 


$125 

A solidly-built 

wrench for every 

radio need. Reaches 

and fits every round and 

hexagon nut on any set; 

works with a fast, screw-driver 
turn. Compact, light, and handy. 


If your dealer cannot supply you 
order from us 


Tue Perry-Fay Company 
Screw Machine Products 
ELYRIA, OHIO 
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Books [n the Air 
(Continued from page 1153) 


PIO oy PE een 


Heldwell sectional bookcases, and particu- 
larly would try to find a way of selling 
their big overstock of two-section cases that 
didn’t match their other lines. It was one 
of the odd cases like the one Phil and Mar- 
jorie had in theiz living room. 

As the various salesmen in turn disap- 
peared into Mr. Kent’s front office for last 
instructions, Phil amused himself by looking 
over the pages of a late radio magazine. 
He was absorbed in an article telling how 
to make a Reflex set into a Super-Hetero- 
dyne, when he felt a tap on his shoulder. 

He looked up, and found himself staring 
straight into Mr. Kent’s gray eyes. He 
tried to smile, but this attempt was frozen 
by his boss’ cold stare. 

“Come into my office, Hayden, Didn’t you 
hear me call?” 

“No, sir,” Phil apologized humbly, as he 
followed Mr. Kent’s long strides. 

After he had closed the door, Mr. Kent 
accused, “That’s the trouble with you, Hay- 
den. So confounded full of your radio that 
you don’t even hear me call you! I’m about 
through with you, young man.” 

Phil saw his precious forty a week cut 
off like pulling a switch. He'd have to sell 
his car. He might even have to part with 
his Reflex set. “I’m sorry, sir. I won't read 
radio again in the office.” 

“You'd better not. Why don’t you spend 
your time learning about our business. We 
sell bookcases. Do you know what kind 
of books people are buying today?” 

“Just regular books, I suppose.” 

“T didn’t think you knew. And are you 
acquainted with the new ‘buy a book a week’ 
movement they’ve been writing up in the 
papers?” 

“T’ve seen something about it, I think——" 

“Another blank. Well, what do you know 
about books and bookcases to hold them?” 

Phil wanted to say that books were old 
stuff, now you could get entertainment from 
the air, but as that wouldn’t do, he remained 
silent. 

“T don’t like to fire anybody without giv- 
ing them one more chance. So today, and 
the four days of the conference will be your 
chance. If you haven’t turned over a new 
leaf when I return, you’re fired.” 

“Yes, sit. 

“I’ve been telling the others about a home 
office prize contest for these five days. The 
Holdweil salesman who sells the most of 
those odd two-section bookcases wins a prize 
of $500 from Mr. Watson himself. There'll 
be 300 salesmen all over the country com- 
peting for this prize, so I guess that lets 
you out. The winner stands a mighty good 
chance of a fat home office job, for that’s 
the way they recruit new blood. But what's 
the use of explaining all this to you? You'll 
do well to get by without being fired!” 

Things cerainly looked bad for Phil that 
morning. His sales were as negligible as 
Los Angeles on a foggy summer night. 
When Mrs. Henderson, from James Street 
Hill, came in and asked to see a small sec- 
tional bookcase, Phil should have seen his 
opportunity. But he started, as if from a 
daze, and murmured, “Books in the air.” 

Mrs. Henderson snapped, “Thank you, but 
I wanted a bookease. Now, if you dont 
mind, I’ll do business with a salesman who 
knows something.” Whereat, she stalked 
across the store and bought two prize con- 
test cases from Joe Dowley. Phil watched 
with regret, as Joe ostentatiously chalked a 
big two in his column on the contest black- 
board. 

That afternoon, Joe caught Phil drawing 
the little sketches of radio hook-ups that 
always made Mr. Kent particularly indig- 
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nant. As Joe was the oldest salesman, and 
considered himself next in line to the boss, 
he took it upon himself to read the riot act 
to Phil. 

“Say, mind your own business, Joe Dow- 
ley,” Phil retorted. “I might come through 
with some sales of that old piece of junk 
yet. If you'll give me one of the windows 
tomorrow, I might show you something 
that'll surprise you.” 

“What do you want a window for?” 

“Special display of these bookcases. I tell 
you I think I can ‘sell a few.” 

Joe reflected a moment. After all, Phil 
was as good as fired. He might as well be 
get to work dressing windows as anything. 

“Sure, suit yourself, Phil. As long as 
you feature the two-section cases, go as far 
as you like.” 

That evening, when Marjorie returned to 
the living room, after finishing with the 
dishes, she was dismayed by the worst clut- 
ter she had ever seen there. The parts of 
the bookcase were separated and scattered 
over the floor. Books were everywhere, like 
a giant’s confetti. And Phil was absolutely 
ruining the upper section of the bookcase by 
boring holes in it, while the chips were 
falling all over the oriental rug her mother 
had given them for a wedding present. 

“Phil Hayden! What in the world?” 

“Oh, it’s something about that prize con- 
test at the store, I was telling you about 
at supper. But please don’t bother me, dear. 
I’m going to be terribly busy all the eve- 
ning.” 

“Work? Oh, Phil, you'll drive me crazy. 
First you take my bread board, then you 
ruin my chopping bowl for a loud speaker, 
and now you're destroying our bookcase and 
all our books!” 

“It’s all right, Marge. Some day, I'll 
buy you a dozen bookcases full of books. 
Only what’s the use? Books in the air! 
That’s the thing today!” 

“Books on the floor, you mean. Can’t you 
be sensible?” Marjorie flounced out of the 
room and upstairs, for she knew by expert 
ence that while Phil was absorbed in his 
work, she couldn’t expect sense on any other 
subject. 

Early next morning, Mr. Kent reported 
at the neat brick plant of the Holdwell 
Bookcase Company, a mile or two west of 
the viaduct. Mr. Watson, the gray haired 
president, buttonholed him in the hall, and 
asked how that young fellow, Phil Hayden, 
was getting on. 

“Not so good, chief. He’s so bitten by 
the radio bug that he can’t think of book- 
cases, even’ during business hours. I told 
him I’d give him one more chance. But if 
he doesn’t come through while I’m here at 
the conference, we'll drop him.” 

“Right,” assented the president. “We 
can’t be loaded down with deadwood, espe- 
cially if we’re to take a big loss on our 
inventory of two-section cases.” 

“We'll sure have to persuade authors to 
write three volume novels again, or book- 
makers to print on blotting paper, if we want 
to get all those cases off our hands,” Mr. 
Kent laughed. 

Late that afternoon, through a haze of 
cigar smoke, Mr. Kent watched Miss Ldw, 
as with deft fingers she sorted the telegrams 
announcing the returns in the salesmen’s con- 
test. He was very anxious that his district 
should win this contest away from the other 
50 managers gathered in the stuffy confer- 
ence room. Besides the prize to the winning 
salesman, there was a rumor that the sales 
manager needed another assistant. Someone 
with ideas, who could find new outlets for 
Holdwell cases. While Mr. Kent hated the 
thought of losing Joe Dowley, he could 
probably help rush through special orders, 
should he win the appointment. 

Finally, the yellow papers were sorted, 
even to the Pacific coast districts, and Miss 
Law handed them to old Mr. Watson, who 
presided behind a mahogany table. 
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ped this special 


panel material for radio ONLY 


HE radio amateur is to be 

thanked for the development 
of “the supreme insulation.” 
When he made known his de- 
mands for DX, and for volume, it 
was soon evident that ordinary 
insulation material wouldn’t do. 


Panel leakage and capacity ef- 
fects had to be eliminated. Ordi- 
nary insulation good enough for 
a hundred other uses was not 
good enough for radio. So we put 
engineers to work to develop a 
super panel material that would 
not only give ample proof of low- 
est electric losses, but would also 
be easy to drill, saw and cut; non- 
warping, and good-looking to 
boot. 

Radion was the result. There 
is nothing quite like it for real 
results. Authoritative laboratory 
tests conclusively prove highest 
insulation characteristics. In the 
set you build, it may give you just 
that extra energy needed to tune 
in a distant station. When you 
see Radion in a ready-built set, it 
is usually an evidence of general 
good quality in that set. 


You can see the difference be- 
tween Radion and common panel 


materials, if you will look at the 
finish. Radion has a high, pol- 
ished finish. That keeps out dirt 
and moisture, which, even in little 
particles on the surface, some- 
times cause short circuits and re- 
duce good reception. Look at 
Radion and other panels under a 
magnifying glass if you can. 

Everyone knows Radion is the 
easiest panel material to cut and 
saw. There are eighteen stock 
sizes, two kinds, black and ma- 
hoganite. Sold universally by 
dealers who know radio. Better 
performance will make it worth 
your while to ask for it by name 
and to look for the name on the 
envelope, and the stamp on the 
panel, 

Radion dials to match, also 
sockets, binding post panels, insu- 
lators, knobs, and the new Radion 
built-in horn, 


Send for Booklet 


FOR 10 cents we will send you 
our new booklet, “Building Your 
Own Set,” giving wiring dia- 
grams, front and rear views, lists 
of parts, and directions for build- 
ing the most popular circuits. Use 
coupon below. 


AMERICAN HARD RUBBER COMPANY 


11 Mercer St. 


New York City 


Chicago Office: Conway Building 
Pacific Coast Agent: Goodyear Rubber Co., San Francisco, Portland. 


RADION 


The Supreme Insulation 
PANELS 


Dials, Sockets, Binding Post Panels, etc. 


AMERICAN HARD RUBBER CO., 
11 Mercer St., New York City. 
Please send me your new booklet, ‘“‘Build- 


ing Your Own Set,” for which I enclose 
10 cents (stamps or coin). 


R.N.1 
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A Marvelous New Invention 


PARAMOUNT LOOP 


oe Latest master-product of the 

Mails A Paramount Radio Corporation 
" : Spider-web wound with silk over phospher-bronze 
‘ wire, mounted on a genuine Bakelite frame (lowest 
(vite in dielectric losses) the PARAMOUNT LOOP 
hint? van/ gathers and sends direct to the receiver, every elec- 

" % @€636. tron of current, giving, to a surprising extent: 

Greater Volume! Greater Clarity! 

Greater Receivability! 

Greater Directional Effect! 

If not obtainable at your nearest Radio Shop, we 


will fill your order direct. upon receipt of money 
order covering regular retail price—$12. 


A 


j 


“A Loop Eventually—Why Not the Best?” 


Paramount Radio Corporation 
23 Central Avenue Newark, N. J. 


Jobbers and Dealers, Get In On This! 
Patent Pending 


HNIUHTOU TAHT GT 


quanemee 


# WwW q 
NOW READY FOR DELIVERY 


CLTRADZNE 


MODEL L.2 


Complete parts for this internationally 
famous improved Ultradyne, including cabinet with’ 
drilled and engraved panel. These are genuine parts, endorsed by 999 
R. E. Lacault, A.M.I.R.E., Inventor of the Ultradyne. 


ULTRADYNE KIT. 


Carrying the last improvements of R E. Lacault, whose personal monogram seal 
is on each Ultraformer. Kit contains, 1 Low Loss Tuning Coil, 1 Low Loss 
Oscillator Coil, 1 Type A Ultraformer, 3 Type B Ultraformers, $ 

4 Matched Fixed Condensers, 1 Low Loss 180 degree Coupler. 30 


REPAIRING AND WIRING ON ALL TYPES OF SETS 


Write for Descriptive Folder 


Keystone Radio Service, fre. 


120 West 44th Street, New York, N. Y. 


ELIMINATES ALL TUBE AND OTHER NOISES 


caused by jars, shocks and vibration of passing auto- 
mobiles, street cars, dancing, slamming doors and 
other causes. 


Insures Your Tubes Against Damage or Breakage 
Greatly Increases the Efficiency of Any Set 


CAN BE ATTACHED IN 10 MINUTES 
PRICE $1.00 PER SET OF FOUR 
At Your Dealers or Direct 


SECURITY MFG. CO., 3051 Marcus Ave., St. Louis, Mo. 
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Mr. Watson put on his spectacles, and 
began to read. “District A. Moriarty, five, 
Farwell, two. Lee, four. Sempel, none” 

These figures were greeted by mild hand- 
clapping. 

Through the long list droned Mr. Wat- 
son. Every now and then, his monotonous 
voice was interrupted by applause. Finally, 
he came to district P, and Mr. Kent leaned 
forward in his chair, puffing on his cigar to 
hide his nervousness. 

“District P. Felton, two. Taylor, one 
Dennis, three. Dowley, seven.” Mr. Kent 
felt a surge of pride as he heard the ap 
plause that greeted Joe Dowley’s sales. Bu 
of course that would be all. Hayden wouldn't 
sell a case. 

But why was Mr. Watson polishing his 
spectacles? Why did he regard this tele 
gram so closely? “Won't you come up here, 
Mr. Kent?” he asked. “This must be a mis. 
take.” 


He spread out the yellow paper on his: 


desk and pointed to the purple figure after 
Hayden’s name. 

Mr. Kent shook his head. “I guess that's 
one on the telegraph company. I'll have 
them wire back the correct figure.” 

“Do. Miss Law will take your message." 

The conference was just about to adjoura 
to Mr. Watson’s office for a throat moistener 
before dinner, when Miss Law entered with 
a yellow envelone which she handed to Mr. 
Kent. He ripped it open, then threaded his 


| way between the chairs to Mr. Watson's 
| table. “Do you think he could be making 


fun of us? You know he’s practically fired,” 
he whispered, smoothing the telegram on the 
table top. 

Mr. Watson pondered. “Perhaps. But we 
must give him the benefit of the doubt. I'll 
read it aloud, anyway.” 

When the president read the words, “Hay- 
den, thirty-two,” the energies of the branch 
managers, pent up by a day in hard chairs, 
burst forth in a storm of handclapping. And 
in Mr. Watson’s panelled office, everyone 
drank the first toast to the man who set up 
this remarkable record. 

Next morning, when the wire came in, 
Mr. Watson himself took it, and put of 
the opening of the meeting to read it aloud 
“Cases for books in air send hundred more 
express rush.” 

“He’s followed the company rule about 
ten words,” said Mr. Watson with a wry 
smile. “It isn’t much of an explanation, but 
that last sentence makes me feel mighty 
friendly to your Phil Hayden, nevertheless.” 

When the conference broke up after its 
allotted four days, Phil had sold 162 cases 
against his nearest competitor’s 34. Mr. 
Watson told his branch manager, “I guess 
I'll have to hop the train with you, and see 
this salesman of yours. Any man who can 
sell 150 of those stickers in four days must 
have ideas that are worth something to the 
companv.” 

As the two men walked down Salina 
Street, they noticed a big crowd pushing and 
jostling in front of the Holdwell window. 
“What do you do to pull ’em in, Kent? 
Mr. Watson asked. “I never saw a crowd 
like that, even in front of our home office 
displays.” 

“Lord knows! But what’s that sign overt 
the sidewalk?” questioned Mr. Kent. “Book 
cases—for books—what’s that ?—in the air?” 

“Book cases for books in the air,” Mr. 
Watson confirmed. “But what do they mean 
by making fun of our product that way? 
You don’t think there’s any hoax about it 
do you?” 

“Tt looks like Hayden’s work, sir. The 
other fellows would never do it, I’m sure. 
If Hayden hasn’t been entirely on the square 
with us about these cases——” Mr. Kent's 
instinctively clenched fists left no doubt as 
to the result for Phil. 


As they forced their way through the 
crowd that blocked the sidewalk, Mr. Wat- 
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son’s face became redder and redder. “Why, 
he’s filled the window with wires and tubes 
and things. He’s made a regular radio 
laboratory of it,” he spluttered. 

“But look!” interrupted Mr. Kent. 
“Darned if he hasn’t made a radio set out 
of that old bookcase! See the loud speaker 
on top, the Neutrodyne set in the upper 
section, and the batteries in the lower?” 

“By George, look at those signs!” Mr. 
Watson exclaimed. “Transform your radio 
into a handsome piece of furniture,” he read. 
“Open; an easy-to-get-at radio cabinet for 
your favorite set—close; a bookcase your 
wife will be proud to have in the living 
room.” 

“Say, do you know,” Mr. Watson mused, 
“my wife’s been kicking about the mess I 
make in the living room with my ‘A’ bat- 
teries and wires. I don’t know but I'll have 
to use one of those darned cases when I 
get home.” 

“Sold you, too, has he?” Mr. Kent laughed. 

They pushed their way into the shop, 
where they could hear Phil haranguing the 
crowd from the top of an old packing case. 
“Books in the air! There’s sport, stories, 
educational stuff, lectures, classical music, 
jazz. All free for the taking. And here’s 
just the bookcase to hold ’em. Tell me 
what kind of a set you’ve got, and I'll tell 
you how to fit it into the Holdwell Radio 
Bookcase. Thank you, sir. Twenty dollars, 
that’s right. Joe Dowley will take your 
address, and see to having the case shipped 
out.” 

That evening, Phil was late for supper. 
Marjorie, swinging back and forth in the 
big rocker, was just about to question him 
as to where he had been, when he rushed 
over and gave her the biggest hug and kiss 
she’d had for weeks. 

“Guess what's happened, dear,” he said, 
excitedly. 

Before Marjorie had time to open her 
mouth, he hurried on, “Got my Super-Het. 
vadio. It’s down town now, and we'll have 
it up here by tomorrow. Oh boy! What 
we won't get!” 

“You don’t mean to say you spent——” 

“Not a cent, dear! I won the sales con- 
test, and they gave me the finest radio set 
ever made, for an extra prize. Here’s 
yours——” Phil tossed a fluttering bit of 
green paper into Marjorie’s lap. 

“What—five—five hundred—dollars?” she 
read, with a gasp. 

“And Marge, we have something to do 
with it, too. First, we'll fix up the car 
for a long ride.” 

“Why, where are we going?” 

“To Cleveland! I’ve been made assistant 
sales manager, in charge of a new division. 
Sectional radio cases! And the rest of the 
money you’re to use for furnishing the new 
house we'll buy with my raise in salary!” 


WHY? 


Oscillating Crystals 


(Continued from page 1167) 


sane 


when the leakage has a large value at the 
beginning, and the passage through the nega- 
tive resistance is gradual. Fig. 4 shows 
that certain curves corresponding to “good” 
points have even intervals. With a greater 
ballast resistance it would be possible to 
obtain points with still steeper tangents. The 
interval between the maximum and the first 
point of a tangent with a negative resistance 
is not stable, the ballast being insufficient. 
In order to find the “good” points that 
give a steep characteristic curve, a resistance 
of 1,000 ohms should be placed in series 
with the oscillating circuit. If the point 
is a “bad” one, no oscillations can be ob- 
served. Therefore, if oscillations are ob- 
served, there is a probability that a steep 
falling curve will be obtained. A series of 
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ARATHBUN Condenser is Honest/ 


The losses in the best tuning inductances 
are extremely high in proportion to the 
losses in even ordinary condensers. Rath- 
bun could make grounded-rotor, metal 


A ET 


end-plate condensers as well as genuine Bakelite end-plates, but 
the efficiency of its present type is as high now as any metal end- 


What Experts Say 


“Tt is undoubtedly true that the 
losses in tuning inductances such 
as are available for receiving set 
builders are so high in proportion 
to the losses in condensers that 
much of the efficiency of a so- 
called low-loss condenser is nul- 
lified, and to spend an excessive 
amount of money on a super-efh- 
cient tuning condenser where it 
is impossible to get a correspond- 
ingly high efficiency in the induc- 
tance is obviously a matter of 
false judgment. 


“More important in the selection 
of condensers for tuning units 
may be the mechanical design 
which will afford long life and 
freedom from operating difficul- 
ties, together with a sensible con- 
sideration for electrical efficien- 
cy. Merely because metal end- 
plates are used does not guaran- 
tee that the lowest losses are se- 
cured. A good insulation end- 
plate type may be better.”— 
American Radio Journal. 

“Condensers with solid end-plates of 
an insulating material can be made 
with low losses if the insulating ma- 
terial is something that is good at 
radio frequencies, the end-plates are 
large, so the distance between oppo- 
site electrodes is great, and the ma- 
terial is not too thick.”—Q. S. T. ° 


plate. (See Lefax report.) We 
are therefore not going to bun- 
combe any one by changing our 
style just to play “follow the 
leader.” Rathbun condensers are 
better in many mechanical 
points than most high-priced 
condensers and they give more 
service. Why pay a high price 
to have a “low loss” trade mark 
that means nothing in practical 
engineering? Common sense on 
your part will help protect an 
honest name and favor the deal- 
er who stocks condensers that 
are truthfully advertised. 


NOTE THESE POINTS! 


(1) Low prices: $1.00 to $3.50. (2) 
One-hole mounting. (3) Overall plate 
protection. (4) Perfect alignment and 
rigidity. 

Our circulars indicate that our product is 
original and distinctly practical. Best for 
the money in efficiency and service. 


If You Can Get Longer Distances or More 
Satisfaction with Other Condensers, 
We Will Cheerfully Refund Your Money! 


Order direct or through your dealer! 


Rathbun Manufacturing Company, Inc. 


Jamestown 


Dept. RN 


New York 
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, DON’T GAMBLE 


in building your set by using inferior parts. You chance the loss of 
considerable time, money, and patience if the results aren’t satis- 
factory. Be certain! Use only Amsco parts. Made by men who 
really know their business, they lead the field in all around 
performance. 
Amsco Parts necessary for those who construct their own include the Low Loss 
Condenser, a laboratory instrument designed for perfection in set building. 
Also the Amsco Rheostat, for perfect filament control with all types of tubes 
and the Amsco Tube Socket with genuine Bakelite Base suitable for panel or 
table mounting. 

At dealers everywhere. Free literature on request. 


AMSCO PRODUCTS, Inc., Broome and Lafayette Sts., New York 


DIETZEN "LOUD SPEAKER] 


At At the Price of an Ordinary Pair of Head Phones 
| SEND NO 
| SPECIAL FEATURES | 


MONEY: 
4 ABSOLUTE NON-METAL- 

Order by Mail _ | LIC SOUND. 
{| PERMANENT CRYSTAL- 

sur dealer cannot supply you LIZED FINISH. 
DIETZEN JR-6S speaker ready NO meebo) NECES. 


for use. Written meney , ARY. 
waran er. 
. es Specially constructed adjust- 


COMPLETE able unit with gold piated 
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: specia . guaran one year m 
DIETZEN NY aanaite date of purchase against me- 
loud speaker unit and chanical defects of any kind. 


nes | SPECIFICATIONS: 


arenes | oe oad 
rome = NOT a | 
So. Head Set Unit 
* DIETZEN inc. 


71 Cortlandt St. St. 


+ Vept. FF, 


MAKERS OF PRECISION 
INSTRUMENTS SINCE 1889 


=. your dealer cannot supply you 


7, WRITE For yours! 
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DURKEE-THOMAS Products Co. 
1228 Folsom Street, San Francisco, California 
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measurements shows that the first part of 
the characteristic curve of “good” points is 
almost a straight line, while that of the 
“bad” points is curved. See Fig. 4. 


INFLUENCE OF THE TEMPERATURE 


In an ordinary voltaic arc, the minimum 
voltage, which was necessary to cause the 
formation of the arc, was reduced to ap 
proximately 1/100 of its voltage after the 
arc was established without interruption, i.e, 
the ratio between the breakdown and the 
operating voltage of the arc is nearly 10% 
In a case of a generating detector, the maxi- 
mum value of this ratio is 3. 


f -, Carbon rod 


Fig.6 
Spiral heating coil for varying the temperature 
of the rod. 


When a warm body was brought in the 
neighborhood of the detector, the oscilla- 
tions immediately stopped, preceded by a 
decrease of the frequency. If the warm 
body was removed from the neighborhood of 
the arc, the oscillations began at once with 
the same amplitude. The lapse of time nec- 
essary to again produce oscillations may 
reduced by cooling the detector. The tem- 
perature has the same effect either on high 
or low frequencies. 

In the first experiments, the detector con- 
tact (metallic or carbon filament) was 
warmed by a concentric nickel spiral, which 
was heated by electricity. See Fig. 6. The 
experiment showed that the change of the 
contact pressure due to the heating of the 
filament had no effect on oscillation, Ex- 
periments were also conducted where the 
crystal was heated, nickel, copper, steel, 
platinum and carbon filament being used to 
make contact. The results show that heat- 
ing decreased the starting or breakdown 
voltage, 1. e., the voltage corresponding to 
the beginning of the negative resistance. As 
the starting voltage is decreased symmetric- 


Fig: 7 


Changes due to temperature on characteris 
tic curves of a Zincite oscillating crystal. 
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* fly by the positive and negative branch of 
the curve, the results-are not due to the 
thermoelectromotive force. The oscillations 
of a point operating at a normal tempera- 
ture stopped when the heating body is cooler 
than a dark red heat. It was observed that 
the higher the temperature the more difficult 
it was to find a generating point. Fig. 7 
shows the changes in characteristic curves 
of a generating crystal of zincite. 

I—Corresponds to the normal temperature. 

II—Corresponds to a dark red tempera- 
ture. 

I1I—Corresponds to a red temperature. 

Fig. 8 shows the same effects as Fig. 7, 
for a zincite and galena crystal. 

I and 1 correspond to a normal tempera- 
ture. 

II corresponds to a temperature below 
dark red. 

III and 2 correspond to a dark red tem- 
perature. 

IV and 3 correspond to a sed temperature. 

These curves show that the increase of 
the temperature increases the current through 
the contact and decreases the corresponding 
potential drop. This phenomenon is par- 
ticularly easy to observe in the neighborhood 
of the starting point io. When the detector 
is cool, the phenomenon is observed in the 
opposite direction. 

From these experiments, I concluded that 
since a relatively small change of tempera- 


14 
Fig. 8 
Changes due to temperature on characteristic 


curves of a galena and zincite oscillating 
crystal. 


ture has a great influence on the decrease 
of the starting voltage, the temperature of 
the contact, when the microscopic arc is 
formed, is not over 100 degrees and not 
3000 degrees as in the case of an ordinary 
arc. This leads me to suppose that the 
conditions of the electronic emission differ 
from those of an ordinary arc, where the 
distance between the electrodes is relatively 
great. 

When the resistance of a contact is low, 
the temperature is higher. The reason why 
different points of the same crystal -have 
different starting voltages is that their cor- 
Tesponding contact resistance has not the 
same value. For the same potential drop 
across the detector with a positive resist- 
ance, the current through the contact will 
be greater than with a low contact resist- 
ance. Therefore, with an increase in the 
temperature of the contact results, the elec- 
tronic emission (leakage) increases and the 
characteristic curve deviates from the 
Straight line. The less the resistance, the 
greater becomes this deviation and the 
greater the leakage until the arc is formed. 
That is perhaps the reason why for the same 
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FARAWAY GETS STATIONS FAR AND NEAR—LOUD AND CLEAR 


Radio Fans Tell of FARAWAY’S 


Amazing Long - Distance Performance 


Hundreds of fans say 
they get from 10 to 37 
stations in an evening 
from New York to 
Frisco. 

Frankly, I’m real enthusias- 
tic about your Faraway two- 
tube set, and you may be in- 
terested to know that so far I 
have been able to get more 
stations than I can count. 

Here are some of them: 

KYW Chicago, WLW Cin- 
cinnati, WSAI_ Cincinnati, 
WOAT Wilmington, KSD St. 
Louis, WBAH Minneapolis, 
WJAZ Chicago, W Kansas 


yOQ 
City, WMC Boog et WHAM 
WOO Philadelphia, 
Jefferson City, 

Oakland, Cal. 
ane is fine and every- 

thing ¥. loud and clear. 
ery t y 


KGO 


Forrest Hills, L. € 2 


I have been using your 4- 
tube Faraway Radio set for 
some time now and I couldn’t 
hope for better results. 

I have received as many as 
21 stations in one evening, in- 
cluding New York, Pittsburgh, 
Schenectady, Chicago, Havana, 
Omaha, Los Angeles, Dallas. 

Although I have gotten be- 
tween 125 and 150 stations, I 
continue to get new ones each 
night. 

I am 100 per cent Faraway 
now and I am making a lot of 
money, as you can see from my 
orders, selling others. 

T would be glad to recom- 

mend the Faraway Radic to 
any one at any time. 

Very truly yours, 

FRANK A. COLLINS, 

De Page County, 
Winfield, in. 

“Crazy” About Faraway 

My customers are just crazy 
shout\Faraway sets and I sell 
them as fast as I order them. 
We _ readily pick up Boston, 
Dallas, Frisco, Pittsburgh and 
many other stations. 

J. ADAMSON, 
Brampton, N. D. 


One Sells Another 
I cannot imagine how you 
can manufacture these Far- 
away sets and sell them at 
your retail price. I have been 
interested in radio sets for 
several years and I recently 
had the privilege of ‘‘listen- 
ing in’’ on one of your 4 tube 
sets and was surprised at the 
wonderful results. Send me 
your literature at once as I 
7 to a one. 
JEFFERSON, 
‘Galt “Lake City, Utah. 


Get 30 Stations 
Your 4 tube Faraway is fine. 
So far I’ve tuned in 30 known 
stations on the Loud Speaker. 
Send me a supply of order 
blanks and literature and ex- 
pect many more orders. 
A. E, CRAFTS, 
Pittsfield, Mass. 


MODEL F 
4 tube set for use with loud $59.50 


speaker . 


tion above 


B 


eee ey 


MODEL R 


2 tube set shown in illustra- 


You, too, can own a FARAWAY 
with our MONEY-SAVING plan 


“I cannot imagine how you can manufacture these Faraway sets 
and sell them at your retail prices,’ writes S. M. Johnson of 
Salt Lake City, Utah. Mr. Adamson of Brampton, N. D., says, 
“We're all ‘crazy’ about the Faraway sets and I sell them as fast 
as I order them.” 

Almost every mail brings some enthusiastic report from a 
Faraway user. They do not realize that their successful experi- 
ences with Faraway are being duplicated night after night by 
thousands of Faraway set owners all over the country. 

“The Faraway is the sweetest and clearest set I’ve ever listened 
to—no tube howls—no distortion—it’s easily tuned and brings in 
fine volume. I have 143 stations logged so far and get new ones 
continually,” writes J. D. Shoptaugh of Bellevue, Ky. 


OPERATES WITH DRY CELLS OR STORAGE BATTERY 


Faraway sets are easily tuned, extremely simple to operate and 
always dependable. They operate with either Dry Cells or 
Storage Batteries. The latest improved type of set construction 
used only on high priced sets is employed. 


SATISFACTION GUARANTEED OR MONEY REFUNDED 


We guarantee all the things ouf users claim—namely—clear, 
sweet tone—fine volume—coast to coast reception—can be logged 
—no tube howls, distortion or radiation. Furthermore, there’s no 
set on the market that can compare with its beauty or fine work- 
manship under $100—and you'll agree with us when you see it. 
For Faraway Cabinets are ornamental and massive—beautifully 
done in mahogany. The panel is finished in dull platinum with 
all calibrations finely etched in black. 

So why pay more? You'll wonder, like Mr. Johnson, how we 
sell Faraways at these low prices. Our unique selling plan is the 
answer. Don’t buy your radio set until you see the Faraway. 
We have a big surprise for everyone who writes for our literature 
and money-saving proposition. Mail the coupon today. 


DEALERS—AGENTS 


Our Faraway proposition offers tremendous possi- 
bilities for you. Write quickly for plan and territory. 


THE FARAWAY RADIO CO. 
651 W. 3rd Street, Cincinnati, Ohio 


MAIL THIS COUPON 
HE FARAWAY RADIO CO. 
Cincinnati, Ohio, 
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{ ] Your literature and details of money-saving 
proposition. 

{ ] Agents’ Proposition. 

{ ] Dealers’ Proposition. 

Name 

Address 

City and State... 
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that insures the 


evening's pleasure - 


Locates trouble immediately and will 
show you which cells need replacing, 
if your batteries are not just right. 
Will accelerate tuning and eliminate 
noise. Close regulation of the fila- 
ment voltage with the aid of a depend- 
able voltmeter will prolong the useful 
life of the tube enormously. Model 
489 is a high resistance, double range 
portable instrument for accurately 
measuring filament and plate voltages, 
for testing “A” and “B” batteries and 
for locating trouble and making con- 
tinuity tests, Ranges, 0-150,0-7.5 volts. 


WESTON—A Table Voltmeter 


Write for complete information. If 
our dealer cannot supply you, we 
shall fill your order direct. 


WESTON ELECTRICAL INSTRUMENT CO.,173 WESTON AVE., NEWARK, N. J. 


STORAGE sd: id wits 


ception 


Desirable territory 
for Distributors for 
the Storad line of 
Storage Batteries 
is still available, 
Only one distribu- 
tor appointed in 
each district. We 
have an interesting 
proposition to of- 


Storad ‘ 
to-date Aa a. 


manufacture and have incorporated in the Storad ‘‘B’’ 
essary features assuring the superiority of Storads. 
Storad ‘‘B’’ Batteries are built in two sizes, 24 and 48 volt units. 


4500 M.A.H.—24 volt No. 4524 


The Battery You Need 


omy have extra heavy plates and extra large acid cir- 
culat 
Should have glass jars which eliminate cell leakage and 


aliow observation of battery condition. 
Should hold its charge for many months at constant voltage. 
Should prevent many noises in the set and thus aid long distance re- 


Should have screw- type caps on each cell. 
— Storad Storage “B” Battery Has These Features. 


* Batteries are pioneers in the “‘B’’ Battery field. 
Storad engineers are among the most experienced in storage battery 


They are made in an up- 


Batteries many exclusive and nec- 


4500 M.A.H.—48 volt No. 4548 
Literature On Request. 


For Sale by all Leading Distributors and Dealers. 


THE CLEVELAND ENGINEERING LAB. CO. 
fer. 2139 Superior Viaduct N. W., 


Clevelahd, Ohio 


The Connection Everybody Wants 
A Positive cova rag Connection for Aerial, 
Ground and Battery Leads 


E> =Sam 


Patented June 20, 1924 


“ae 
RAJAH iis. 
Instantaneous in Operation—Positive Contact—Just push 


on or pull off to make or break connection—No screws to 
bother with; no springs to bruise the fingers. 


Patented September 23, 1924 

A positive electrical connection between terminal and cable 

fn ten seconds, without solder or tools, that cannot be pulled 

off or shake loose. 

FULLY APPROVED BY LEADING LABORATORIES 

Base studs sold separately for use on B batteries or any 

place where changes of connection is desired. 

— ry ome geen and ee a as illustrated, 20 

ds only, 

SPECIAL. “INTRODUCTORY. OFFER: 
ids, by mail prepaid 

Dealers: Get in line at once for the best selling radio 

device you ever saw. 


RAJAH AUTO SUPPLY CO. 
New Jersey, U. S. A. 


{ dezen terminals 


Bloomfield 


De Luxe Extension 
Cord and Plug 


25 Feet “Reversible 
Extension Plug 


Adapted to every make of Loud 


Speaker—Phonograph Attachments— 
Head Phones. 


Sold at all reliable Radio Stores. 
Price $2.00 Complete 


Manufacturers 


DE LUXE SALES Co. 
112 Trinity Place New York City 
If Ordering Direct Mention Dealer’s Name. 


Insure your copy reaching you each month. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 


Subscribe to Radio News—$2.50 a year. 
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crystal, the current io has approximately the 
same value corresponding to the beginning 
of the negative IR drop. It was observed 
that the end of the characteristic curve of a 
ar span point is very often unstable, 
which means that the strength of the cur- 
rent depends upon the time, which increases 
slowly. lf after the current was increased 
to approximately 6 milliamperes through a 
detector of zincite, and then gradually de- 
creased, the new curve will not conform with 
the first one, the peak of the curve becom- 
ing much fatter and even disappearing com- 
pletely. See Fig. 9, Curve II. After hav- 
ing reduced the current to zero, and hay- 
ing waited a certain time, the crystal on 
the same point will give an identical curve, 
or follow Curve I. Also if the crystal is 
cooled by another means, the effect is ex- 
actly the same. The explanation of this is 
that the relatively strong curve at the end 
of the curve was caused by the increase of 
the temperature pf the contact. 

If the current is increased to 8 or 10 
milliamperes, the resulting voltage will be 
smaller. After such a jump shown in Fig 
9 (B), it will be impossible to obtain the 
same curve with corresponding peak ever 
if the crystal is cooled. There is perhaps 
a change in the crystal, due to either a 
decomposition of the crystal at the point oi 
contact or a destruction of the sharp point 
where the contact with the metallic point 
was made. This same phenomenon was ob- 
served on the negative curve. 


8 lo 
6 
* 
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Fig. 9 
Variations in charactertistic curve of oscil- 
ating crystal of zincite. 


The influence of the thermoelectromotive 
force is small. This was shown on Figs. 
7 and 8 by reversing the direction of the 
current, the corresponding values of the 
potential drop being the same. In order to 
find the value of these thermoelectromotive 
forces, the detector was heated and .con- 
nected to a sensitive galvanometer. In Table 
No. 2 it is shown that the thermo effect 
increases with the heating of the crystal, 
but the value of this effect is very small. 
The thermo effect has no influence on the 
generation of oscillations, because waves of 
68 meters in length have been generated. 

The difference between a generating and a 
rectifying crystal is that in the former the 


discharge obeys the law e = a + —. The 
i 

effect of the arc is affected by the resistance 
of the thickness of the crystal. That is, 
the thinner the crystal, the better the gen- 
erating quality. 

Results of the measurement of the thermo- 
electromotive force generated by the detec- 
tor warmed by an exterior source are shown 


in Table I 
TABLE I 


IR drop across 


Current Galvanometer galvanometer 


Crystal sign Bo all terminals 
Brisht red Dark red 
heat heat 
Zincite No. 1..... 70 20 012 
Zincite No. 2..... Pr 5 .005 
| Galena No. 1..... 25 017 


| Galena No. 2..... 250 50 042 
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Table II shows the stability and easy 
production of oscillations by generating crys- 
tals of different materials. The values 
given are merely relative and the signs 
indicate the direction of the current with 
respect to the individual crystal. 


Contacts 
+ Zincite — Carbon ..... Pron eae f 
— Zincite SS CER se eciess ss 5 
+ Zincite — Copper .......... 5 
— Zincite + Comper). oscees- 4 
+ Zincite — (ZINC scviwsecsess 3 
— Zincite abe CADE crews uais'se% 2 
+ Zincite — Aluminum ....... 1 
— Zincite + Aluminum ....... 2 
+ Galena — Copper .......... 1 
— Galena ff CORDES -sceies s's0'se 0 
+ Galena — Zinc geue teers 
— Galena ie DANG sis ce uwae bes y 4 
+ Pyrite — Carbon .. v's 4 
— Pyrite of CORDON « <ci8 e400 8:00): 
+ Pyrite —! CH sve neue PE NES 
— Pyrite Wee real aeny se 2 
+ Chalcopyrite — Carbon ..... REO 
— Chalcopyrite + Carbon ...... Ai, 
+ Chalcopyrite + Aluminum ....... 0 
— Chalcopyrite — Aluminum ....... 1 
+ Zincite + Chalcopyrite ..... 0 
— Zincite — Chalcopyrite ..... 0 
+ Carborundum -+ Steel ............ 0 
— Carborundum — Steel ...... ase 0 


How the ZR-3 Was | 
Piloted by Radio 


(Continued from page 1135) 
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course, the first messages were for the press. 
Following these there was a large number 
of weather reports detailing the atmospheric 
conditions along the first leg of our proposed 
route. It must be noted here, that these 
first reports caused us to change our course. 
At first we had intended to fly south to 
the Gulf of Lyons and then cross over the 
Spanish peninsula. However, after the re- 
ception of this first bunch of messages we 
changed directions and headed for the mouth 
of the river Gironde in France and thence 
across the headland of the Spanish Peninsula. 

Among the stations furnishing us this 
very necessaty information was Deutche 
Seewarte, Hamburg Marine Information 
Bureau. Messages from this source came 
by way of Nauen, call OUI, and were trans- 
mitted on a wave of 1,460 meters. These 
teports, which were sent four times a day 
(at 5 a. m, 11:05 a. m, 5 p. m. and 10 
p. m.) were supplemented by others from 
Eiffel Tower station in Paris, call FL, and 
the United States Naval Station at Arling- 
ton, Va., call NAA. The United States 
station at Annapolis also furnished us with 
a further report of conditions on the Amer- 
ican side of the Atlantic. 

The transmission of the reports was by 
no means the largest part of the job. The 
conditions had to be observed. For this pur- 
pose the United States Navy furnished 
three ships which were placed at points along 
the course that we were to take, and weather 
officials on these craft made observations, 
which were sent by radio direct to us, or at 
times when the stations aboard the observ- 
ing vessels were unable to make connections 
with us, relayed their reports to the Annap- 
dlis or Arlington station. The ships assigned 
to this work were the Patoka, NUGN, lo- 
tated at 55 N. Lat. 45 W. Long.; the De- 
iroit, NISP, stationed at 45 N. Lat. and 45 
W. Long.; and the Milwaukee, NISN, 45 
N. Lat. and 57 W. Long. 

Aside from the weather reports, the time 
Signals sent out from Nauen and Eiffel 
‘Ower were of great importance. With the 
aid of these, the chronometers of the ship 
were checked, thus enabling a closer watch 
to be kept on the position and course. 


WADE 


LOW-LOSS 
CONDENSER 
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ips 


Body Capacity Eliminated by 
Separately Grounded Frame 


All sizes, complete with 
4-inch vernier dial, for: 


Short Wave, .000125 
mfd, 


$7.50 
Tuned Radio Frequency 
00025 mfd. 
$7.75 
Super-Heterodynes, 
-0005 mfd. 
$8.00 


Oscillators, Wave- 
meters, etc., .001 mfd. 


$8.50 


At your dealers, other- 

wise send purchase 

price and you will be 
supplied postpaid, 


HE Wade square-law variable condenser marks such 

a drastic advance in construction and compels so 

complete a revolution in all previous ideas of eff- 
ciency that you can appreciate its unusual performance 
only by actual test. 

Separately grounded frame insulated from both sets of 
plates shields the condenser from all body capacity effects 
—a vital feature, exclusively in Wade condensers. 

All Wade condensers are equipped with full-turn, sil- 
vered, 4-inch, vernier dials, 32-1 ratio, giving the finest 
possible control with absolutely no back-lash. 

A new idea in one-piece brass plate design gives accu- 
rate square-law curve and lowest minimum capacity. 

Negligible loss is obtained with the use of hard rubber 
insulating strips of long leakage paths placed in the weak- 
est part of the electrostatic field. Its small size, rugged- 
ness, and single hole mounting make Wade the most 
desirable condenser on the market. 

. 


WADE MANUFACTURING COMPANY 


1819-A Broadway 


New York 
9 


Ko 


t 
The Radiogem only.... 
The Gemphone only... 
Aerial Outfit only...... 


1: 


The “RADIOGEM” 


Complete Radio 
RECEIVING OUTFIT including 


Aerial and $2. 50 


1000 Ohm Phone 


This outfit is absolutely complete. Nothing more to buy 
—no batteries or tubes needed—no upkeep of any kind. 
The simplest radio outfit made—you assemble it yourself 
using only a scissor and screw driver. So simple that any- 
one can construct it. Complete instruction book with 
every outfit. 


The Radiogem Corp. “®x’ fe” 
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Super - Heterodyne Receiver 


May Be Built for $45.00 


“Pacific Quintet’ 
Super Het-Kit > | 5 


Approved by Leading 
Dealers, Jobbers and 
Manufacturers Everywhere 


PACIFIC Satisfaction 
on le) Guaranteed 
(45,000 cycle SUPER:HET \\ Fincly sinisnea 
Build your own Super-Heterodyne, or K ‘ T built ro cal 


have your dealer build it for you. BALDWIN-PACIFIC CO. 


A remarkable value, made possible 
through huge quantity production. 
Rebuild or convert your old set to 
a modern and advanced _ type 
Super-Heterodyne. All other parts 
required are standard. Hook-up 
print with complete and simple 
instructions packed with each 
“Pacific Quintet” kit. 

Foresight and Advanced Engineer- 
ing Efficiency now bring the latest 
and most popular developments 


“Pacific Quintet” Super-Het Kit 
Consisting of 1 Pacific “Ranger” No. 30 Oscil- 


ithi . lator Coupler, 3 Pacific “Ranger” No. 25 Inter- 
within a price range to suit the mediate Frequency Transformers and 1 Pacific 


average pocket-book. No. 20 “Ranger” Filter Transformer. 
Send us your dealer’s name and we will ship TO ANY ADDRESS upon receipt of $15.00 or C.O.D. 


Dealers &  Jebbers BALDWIN-PACIFIC & COMPANY 


Write for attractive 
441 Pacific Building San Francisco 


proposition. 


LEARN THE CODE AT HOME 
wz" OMNIGRAPH 


THE OMNIGRAPH Automatic Transmitter will 
teach you both the Wireless and Morse Codes— 
right in your own home—quickly, easily and inex- 
pensively. Connected with Buzzer, Buzzer and 
Phone or to Sounder, it will send you unlimited 
messages, at any speed, from 5 to 50 words a 


minute. 

THE OMNIGRAPH is not an experiment. For more 
than 15 years, it has been sold all over the world 
with a money back guarantee. The OMNIGRAPH 
is used by several Depts. of the U.S. Govt.—in fact, 
the Dept. of Commerce uses the OMNIGRAPH_ to 
test all applicants applying for a Radio license. The 
=a OMNIGRAPH has been successfully adopted by the 
= leading a and Radio Schools. 
Send for FREE Catalog describing three models. DO 0 ‘ 

THE OMNIGRAPH MFG. CO., 20 HUDSON STREET, NEW YORK CITY 


If you own a Radio Phone set and don’t know the code—you are missing most of the fun 


A complete instruction 
in Radio, beginning with 
the very foundation, the 
principles of electricity, 
and then on through the 
principles of radio, the 
transmitting sets, the re- 
ceiving sets including all 
parts of the outfits with 
various types of standard 
hook-ups that every radio 
enthusiast, amateur or 
professional, should know 
about. 


The book is size 6 by 
9 inches, contains 
264 pages with over 
500 illustrations, de 
luxe binding, semi- 
flexible leatherette 
cover, genuine gold 
stamped, round cor- 
ners, gold edges. 


12th EDITION 


of the 


Standard Radio Textbook 


The Finest, Most Complete Textbook On the Market 


Price $2.00 


EXPERIMENTER PUBLISHING COMPANY, Inc. 
53 PARK PLACE, NEW YORK CITY 
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Previous schedules of transmission had 

been arranged before the departure of the 
ship. That is to say, a number of stations 
were to be listening for our call at certain 
hours of the day, so that we would be able 
to get off our radio correspondence with 
the greatest ease and despatch. The hours 
between 1 and 2 a. m., 7 and 8 a. m., 1 and 
2 p. m., and 6 and 7 p. m., were to work 
with Norddeich, KAV, Germany, and from 
2 to 3 and 8 to 9 a. m. and 7 to 8 p. m. we 
made connection with Bar Harbor, NBD, 
in the United States. 
; Some idea of the huge amount of weather 
information which had to be handled may 
be gained from the fact that the transmitter 
was comparatively quiet all during our pas- 
sage over France, for all during this time 
the operators were busily engaged in assem- 
bling the reports. 


INTERFERENCE FROM BROADCASTERS 

Immediately we left the French mainland 
and started for the point off Spain, heavy 
radio traffic began. In fact, all three oper- 
ators, Specht, Freud and Ludwig, were kept 
busy at the apparatus. Matters were not 
helped any by the fact that many liners along 
the route of the voyage across the Atlantic 
took occasion to call us, wishing us good 
luck. While passing over Spain, all radio 
work became extremely difficult on account 
of the programs being sent out by the British 
broadcasters. Their wave interfered ex- 
tremely with our receptions. 

The following morning, shortly after mid- 
night, a very bad period of radio weather 
set in, during which we worked the stations 
at Eilvese and Norddeich with extreme dif- 
ficulty. Even when we pushed the radio 
compass into service with its six stages of 
radio frequency amplification, we could not 
obtain satisfactory results. This condition 
existed for several hours. At 8 a. m., how- 
ever, the air cleared and for 50 minutes we 
enjoyed what might be termed perfect work- 
ing conditions for radio. During this time 
we obtained an answer from Norddeich and 
succeeded in working off most of the con- 
stantly mounting pile of messages. 

During this period we passed the steamer 
City of Boston. She signed herself GFRG, 
and was so kind as to give us her position— 
39 degrees 18 minutes N. Lat. and 49 de- 
grees 16 minutes W. Long.—by which the 
Captain checked his observation of our own 
course. 

And it might be remarked here that dur- 
ing the entire trip, steamers and craft of all 
sorts, equipped with radio were always will- 
ing and ready to co-operate in giving ws 
bearings, weather reports, locations, many 
even offering to relay our traffic for us. 

On approaching the Azores, reports came 
in from Ferinca and at 2:30 a. m., we left 
the islands aft and started directly for Lake- 
hurst. At this time the wind was in the 
west and was growing constantly stronger. 
It was only a matter of minutes until we 
were called by the Detroit and told that a 
low point of barometric pressure was locat- 
ing itself just off the point of Newfound- 
land; with this information, the course was 
changed accordingly, in order to avoid it. 


MORE INTERFERENCE 


It was about this time that our difficulties 
in the radio room became really large. First, 
we were proceeding at about 90 miles pef 
hour. After the change in course it was 
only a short time until the clear sky under 
which we had been sailing for the past 10 
hours gave way to dense clouds. Previously, 
we had been in constant communication with 
the Detroit through the aid of the radio 
compass. As we proceeded, reception became 
constantly more difficult on account of at- 
mospherics. But this was not the worst. All 
the ships along our course were working, 
and created no end of interference. NERM 
—the call assigned the ZR-3—called many 
of them time after time, giving the interna- 
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Aristocrat Model 


The cabinet of beautiful design, a decided 
departure from the ordinary straight line 
type, is artistically finished in bdued 
antique polychrome, that harmonizes with 
the furnishings in the finest home. A 
loudspeaker of superior quality is self- 
contained, together with compartments 
for all batteries. 


$165.00 


$115.00 


To amplify a long distance signal to loud speaker volume it is 
necessary to have two stages of Audio Frequency amplification. 
To receive any signal without distortion it is essential to have a 
plain detector without burdening this tube with regeneration. 
To detect a distant station Radio Frequency amplification with 
at least one tube on the borderline of self sustained oscillation is 


Imperial Model 
Employs the same circuit as the Aristo- 
crat, assuring the identical results, except- 
ing that the cabinet does not include the 
loudspeaker nor the battery compartments. 
The cabinet, of neat design, is finished in 
Polished Mahogany. 


TRADE MARK 


The Aristocrat of Radio 


A Home Is Known 
By Its Radio Outfit 


Volume—Distance—Selectivity—So simple. 

We lay particular emphasis on the tone qualities. Sub- 
limity of perfect tone entirely free from distractive 
noises and distortions. 

Gives a new meaning to the word radio. 

There is prestige in owning a Bestone V-60. 

There is philosophy in buying the best. 

A piece of furniture worthy of the machine it contains. 


Write for particulars 


Manufactured, Guaranteed and Distributed by 


HENRY HYMAN & CO., INC. 


476 Broadway 212 W. Austin Ave. 
NEW YORK CHICAGO 


par oe gE: age 
| ROFFY TRANSFORMERS AND CIRCUITS 


necessary. To avoid radiation and insure selectivity a stage of 
blocking Radio Frequency is required; these requirements are 
the irreduceable minimum required for sharpness, distance and 
volume. The Roffy Super circuit with its specially constructed 
transformers fulfills these requirements with the greatest sim- 
plicity. 

7 


ROFFY ia 
TRANSFORMERS 


*ROFFY SUPER 


ROFF ¥ | SUPER 
STAGE} 0 st 
4 


STAGE! 1 


$4.00 


Each 


Absolutely Guaranteed 


a : Teen VER 


VOLTMETER 


DEALERS and JOBBERS 


are requested to write for 


proven advantages :— 
Super selectivity; long di 


SUPER ROFFY CIRCUIT ie 


The circuit when built according to this diagram, and using only the genuine Roffy transformers, has the 


and vol 


attractive proposition. 


reception; simplicity as compared to other super circuits; 


constancy in dialing; the ability to locate instantly unlogged stations; non-regenerative detector giving undis- 


torted reception; non-radiating; low assembling and operating cost; recommended with -99 tubes; portable. 


Stamm-Lawson 


” A a te age so had al RADIO MANUFACTURING CO., 
g Upland, California. 
Radio Manufacturing Co. § Please send me the very interesting and educational pamphlet describing in 
detail the evolution and principle of Roffy Transformers and circuits. I am 
Sole Manufacturers of ROFFY i inclosing 4c to cover mailing cost. 
Transformers NRIs ch tome Fe reece eal eeemirnereprunerrcerterrines 


CALIFORNIA 


UPLAND 


: Address 
§ City 
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Your Set Is No Better 
Than Your Battery 


To know the con- 
§ dition of your bat- 
/ tery and to keep it 
at 100% efficiency, 
you need a Hafner 
Hydrometer. 
“Have a Hafner 
Handy” is the 
slogan of an 
army of radio 
enthusiasts. 
They know that 
an unbalanced 
or run down 
battery means 


HAFNER 


gg inefficient re - 
Batteries ceiving an d 
$1.00 Each that the guid- 
HAFNER ance of a 
METER Hafner is 
Bettestes necessary. 
75c Each 
Quick—Accurate 


The Hafner Hydro- 
meter will give you a 
quick, accurate, scien- 
tific reading—will en- 
able you to keep your 
batteries in good con- 


dition always. Floats 
have glass beads 


that prevent stick- 
ing to side of tube. 
A radio set without 
a Hafner is like an 
automobile without 
brakes. Play 
safe! Geta Haf- 
ner and “Have a 
Hafner Handy.” 


If your local dealer 
cannot supply vou, 
send us his name with 
remittance and we will 
see that you are sup- 
plied. ; 


HAFNER 
“B” Battery 
Hydrometer 


75c Each 


Hafner Manufacturing Co. 
3140 Carroll Avenue 
Chicago, III. 


=) A * 
a KEX-e eA 
First Aid To Your Battery” 


Insure your copy reaching you each month. 
Subscribe to RADIO NEWS — $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 


tional signal, QRM, which means “you are 
interfering, please use less power or cease 
transmitting,’ which had not the slightest 
effect. Conditions finally became so bad 
that it was impossible to continue with the 
work, It was decided that the working 
wave should be changed. To no avail, how- 
ever, since we found as much interference at 
the increased wave as previously. There 
were a number of ships carrying spark 
equipment which were quite bad in this 
quarter. They created constant QRM at all 
wave-lengths. It was principally through 
the kindness of WSO and WCC that we 
were able to get out our quota of traffic. 

As we passed on nearer the American 
shore, matters righted themselves and by the 
time we were passing over New York, our 
business was cleared up and the radio staff 
was quite ready to make landing. Of course, 
the radio telephone equipment was gone 
over and placed, ready to stand-by for the 
landing operations. However, this prepara- 
tion was not necessary, since the crew at 
the field handled the situation with perfect 
ease. 

Not the least enjoyable features of the 
journey was the reception of programs from 
various broadcast stations. One of the offi- 
cers of the ship produced a loud speaker 
which worked with the conventional horn 
and without additional power of any kind 
This was attached to the output of the re- 
ceiver and the results were very pleasing. 

During the trip, a little more than 12,000 
words were handled in code. This record 
was made in spite of the great number of 
repeats, and the extremely bad atmospheric 
conditions which followed us a large part 
of the time. 

As for the range of our transmitter, WSO 
heard us while we were flying over Basel, 
Switzerland. The New York Times station 
picked up our signals while we were cruis- 
ing over the Spanish seashore. <A _ peculiar 
thing in connection with this station’s per- 
formance was the fact that the Times sta- 
tion reported hearing us just as well while 
we were in Europe as it did while we were 
passing over New York City. 

In spite of the difficulties encountered on 
the journey, the station worked very satis- 
factorily. Really very well. We wish here 
to thank most heartily the American Oper- 
ators for their great co-operation and help, 
which was constantly forthcoming during 
the course of the journey and which added 
so much to the pleasure of the radio men 
aboard the ZR-3. / 


Farm Radio Making 
Rapid Progress 


(Continued from page 1143) 
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novel exhibits that have been devised for 
showing at country fairs, national agri- 
cultural conventions, and at other affairs 
that bring together large groups of farmers. 
The survey brought out the information 
that the greatest farm use of radio is in 
places where the local county agents and 
agricultural college officials have established 
radio on a daily practical basis and visually 
demonstrated to farmers the simple opera- 
tion of the sets. 

Many county agents reported in the 
Federal Survey that one of the chief rea- 
sons why more farmers do not own radio 
sets is because they feel that operation of 
the instruments calls for great technical 


skill. They are confused by such terms as 
Neutrodyne, Heterodyne and other radio 
nomenclature. To overcome this situation, 


the launching of nation-wide campaigns in 
country newspapers, farm journals and other 
publications that reach farmers, which will 
explain in simple language the theory and 
practice of radio, is proposed. 
Proper methods of erecting 


antennae 
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Clean Your Set 
‘‘Behind the Ears’’ 


How can you expect to get the most out 


of a set filled with dust and dirt? Every 
radio fan needs a NODUST to keep his 
outfit clean and efficient! A bright, shiny 
panel and a highly polished cabinet won't 
make your radio work any better; your 
set must be clean inside. 
Each powerful blast of a NODUST 
shoots compressed air into every nook 
and corner of your set and removes all 
articles of dirt. You need a NODUST 
paiy to keep your set working at its 
est. 


NODUST 


Strongly constructed of best materials, 
12 inches long. ood mounting to pre- 
vent short circuiting. Easy to operate, 
yet very effective. If your dealer has 
not received his supply yet, send us a 
dollar bill and we will ship your NO- 
DUST by return mail! 


PEIFFER & COMPANY 
80 Liberty Street 
Newark, New Jersey 


LARGEST RADIO STORES IN AMERICA 


509 S. State St. CHICAGO, U.S. A. Dept. RN-6 


We guarantee 
our new 68-page RAD IO 
Catalog will saveyou money 


on brand new fully guaranteed, nationally ad- 
vertised radio apparatus. e buy up manufac- 
turers’ and government surplus stocks, jobber 
and dealer bankrupt stocks, etc. Our enormous 
buying power permits us to pay spot cash and 
get rock-bottom prices—even way below manu- 
facturer’s costs. That’s why our catalog is 
crammed with thou- 
sands of wonderful 
radio bargains. That’s 
why we R 

TEE to save you 
money. 


RESULTS 


The Tuska Superdyne will give you the 
results you want—quality,. distance, 
volume, selectivity. Easy to tune. 
Only four tubes. Handsome appearance. 


TH § D. TUSKA CO. 


artferd, Conn. 
Insure your copy reaching you each month. 


Subscribe to RADIO NEWS — $2.50 a ys 


Experimenter Publishing Co., 53 Park Pl., N. Y. 


FES USPATORS 


Radio 
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15% bell 
29% high 
PRICE 
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The Greater BEL-CANTO Loud 0 


= 


Is head and shoulder over them all 
DIRECT FROM MANUFACTURER TO YOU 


ATLAS 


$35 


CHARMIO- 
TONE 


$25 


DICTOGRAND 


$25 


RADIOLA 


$25 


ATWATER- 
KENT 


$28 


MUSIC 
MASTER 


$35 


The Horn 


Is the outcome of three years of 
experimentation and research to at 
tain perfection for the amplification 
of Radio Signals without distortion. 
You can only obtain this advantage 
when you purchase a Bel-Canto—no 
other speaker will be equipped with 
this horn, 


The Unit 


Next to the Horn in importance is 
the Unit. Great care has been taken 
in the manufacture of our own ex- 
clusive adjustable Unit. 


The Volume 


The generous size assures an ampli- 
tude of volume in any size room. 
It is graceful in design and not too 
large. 


The Guarantee 


Every Bel-Canto is fully guaranteed 
for one year from the date of purchase 
against mechanical, material, or elec- 
trical defects of any kind and will be 
replaced free of charge with a new 
one if found defective in any way 
within that period of time. Money 
back any time within ten days if dis- 
satisfied. We further guarantee to the 
publication carrying this advertise- 
ment that each and every speaker will 
be sold on the above terms and the 
instrument will be exactly as offered 
in this issue. 


WESTERN 
ELECTRIC 


$35 


N&K 


$27.50 


MAGNAVOX 


$25 


MANHATTAN 


$25 


AMPLION 


$35 


THOMPSON 


$28 


BEL-CANTO MFG. CO. 


BENSEL-BONIS, INC., General Office and Factory, DEPT. R. N. 


872 BROADWAY, New York City. 


Tel. Stuyvesant 1921 


§ esi picture tells the 
story — seven practical, 
sensible reasons why Federal 
sockets should be in your 
“pet” hook-up. i 
Federal sockets are but an- 
other evidence of the care 
and engineering skill used in 
designing and making Fed- 
eral Standard Radio Parts. 
There are over 130 standard 
parts bearing the Federal 
iron-clad performance. guar- 
antee— their use .means — 
“Balanced Circuits” with 
better performance. 
FEDERAL TELEPHONE & 
"TELEGRAPH CO. 


Boston New York Philadelphia Pittsburgh 
Chicago San Francisco Bridgeburg, Canada 


Why it is Better 


tighten 


] 1/16 inch thick brass nickel 
plated barrel; screw-anchored 
to base at two points 


1 Full 9/16 inch thick, 2 1/4’ 
x 2 1/4" solid bakelite base 


Thumb nuts slotted for screw 
driver — no pliers necessary to 


tits 
BUFFALO, WY. U-S.A. 


One piece binding post molded 
into base—it cannot turn when 
thumb-nut is tightened. 


with each 


Mounting screws are furnished 
socket. Contact for 
grounding socket can be made 
under heads of these screws. 


feature. 


Extra heavy phosphor bronze 

contact springs imbedded in 
base positively prevent short | 
circuits or radio frequency 
leakage. 


This screw holds only the con 
tact spring securely in place, 
hot extending through to top fi 
of base —an exclusive Federal 
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‘*It’s the LOOP !— 
Not Skillful Tuning 
That Makes All 
The Difference” 


“You see that you can now tune in just 
as well as I can. The Bodine Low-Loss 
Loop makes all the difference. 


“That new basket-weave bank-wound 
method of putting on the stranded wire is 
one of the reasons. It was a wonderful 
discovery, which makes a loop more sensi- 
tive and selective. It also lowered resist- 
ance and almost eliminated distributed ca- 
pacity. Another feature is the 24-inch 
sides—larger than most loops. Yet it 
folds into a small space, making our set 
portable. Isn’t it a beauty, too, with that 
silk-covered wire, and graceful, hand- 
somely finished frame?” 


A Special Loop for Your Set 


The Bodine “Standard” meets the needs 
of every circuit except super-heterodyne. 
There is the “Super-Het Special” with cen- 
ter tap suits all super-heterodyne circuits. 
Both sell for only $8.50. A Tapped Loop 
is supplied for Inverse-Duplex at $10. 
Dealers are always ready to advise the 
buyer which one to get for his set. 


BoP 


LOOP AERIAL 


Where to Buy the Bodine 


Most progressive radio dealers have the 
Bodine Loop or will order a suitable 
model. If you cannot get it from your 
favorite radio dealer, send $8.50 to us 
i ($10 for Tapped Loop), stating make or 
i type of set, and name and address of your 
dealer. Loop will be shipped postpaid, at 
once. 


Dealers— Write at Once 


Radio fans are discovering the advantages of 
f the right kind of loop aerial. Write for details 
of this superior loop and be ready to please 
your customers. 


BODINE ELECTRIC CO. 
2256 W. Ohio St. CHICAGO, ILL. 
.7 Quality Electrical Products for 18 Years 


should be particularly stressed in these cam- 
paigns, say the county agents, inasmuch as 
in many cases Of. dissatisfaction with radio 
the difficulty. has been found due to faulty 
aerials and connections rather than to the 
sets themselves. Several of the county 
agents are themselves radio technicians and 
have won many farmers back to radio by 
demonstrating the simple principles of tight 
connections, unbroken circuits, etc. 


“GIVE RADIO DEMONSTRATIONS! 


often written in capital letters, is the com- 
mon plea in the reports. “Farmers have 
been buncoed so often,” says one agent, 
“that they are skeptical of everything. I 
have found that the easiest way of inter- 
esting farmers is to carry around a demon- 
stration set; rig up a utility antenna in his 
front yard, tune in, and there it is—so quick- 
ly done and so simple that it fairly takes 
him off his feet.” As a result of this sug- 
gestion, several of the State agricultural 
colleges which jointly with the Federal De- 
partment of Agriculture employ the county 
agents, have arranged to equip all their agents 
with demonstration radio sets. 

The State agricultural colleges are keenly 
interested in increasing the use of radio 
among farmers, because they feel that radio 
offers farmers a real opportunity to employ 
modern distribution methods in their business. 
The county agent office, farm bureau head- 
quarters, or co-operative marketing organ- 
ization which does not use radio to keep 
in touch with current agricultural condi- 
tions is now considered behind the times, 
but it is felt that the greatest benefits will 
come only when every farmer has his own 
set in his home. 

The survey showed that of the radio sets 
in use, about 50 per cent. are home-made, 
particularly where there are farm chlidren 
of school age. Some of these home-made 
sets are costly affairs running as high as 
$350 each. The technical phases of radio 
are more fully understood in these instances 
and an important movement has developed 
in the organization of groups of the farm 
boys and girls into radio clubs that give 
radio demonstrations and service to farmers 
over a wide territory. This service com- 
bined with that of the county agricultural 
agents, and the relaying of agricultural re- 
ports by telephone companies over rural lines, 
bring the practical benefits of radio to up- 
wards of 1,000,000 farmers. 

One novel suggestion offered in the sur- 
vey is the establishment of so-called “service 
stations” by manufacturers, so that purchas- 
ers of manufactured sets may receive expert 
advice at some local point on the operation 
of the equipment, erection of antennae, and 
other technical phases. This service, it is 
suggested, should be given free for a limit- 
ed period until the buyers become familiar 
with the working principles of radio. There 
is need in any event, it is said, for simple 
technical descriptions with each set, a kind 
of “what makes it work” explanation. In 
conjunction with the service stations it is 
proposed to give written courses in radio 
technique. 

Government agricultural officials are great- 
ly pleased with the extent to which farmers 
are using radio, as revealed in the survey 
just made, and feel that the coming year 
will show even greater progress. Farmers 
generally are now in the best financial con- 
dition in four years, and the factor of cost 
of radio sets is less of a hold-back to pur- 
chases than at any time since the establish- 
ment of radio broadcasting. They have the 
price, and with radio being regarded as a 
necessary farm implement. it will not be 
lone, it is felt, before radio sets on farms 
will be as common as milk pails. 


YOU BET! 


Some radio concerts should be outcast in- 
stead of broadcast. 
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42 DX STATIONS 


IN ONE NIGHT ON A 


THURMAN COIL 


Writes One Fan 


17 STATIONS on 


24 NOTCHES OF THE DIAL 
Writes Another 

A three circuit tuner built on the prin- 
ciple of a neutroformer. 

Send 2c stamp for free hook-up or send 
$5.00 and your dealer’s name for coil and 
hook-up. Money refunded if it isn’t the 
best you’ve ever used. 

Jobbers — Dealers:—Some territory still open. 


Radio Requirements Co. 


70-72 N. Second St. Philadelphia, Pa. | 


For the 
Best Results 


With the Keystone Radio Lightning Arrest- 
er there’s no loss in signal strength because 
your lead-in ean be continuous from aerial 
to set. With many arresters it is necessary 
to break the lead-in wire at the arrester. 
And the Keystone is the only Arrester with 
approvel binding posts, and genuine Bake- 
lite insulative. Install a Keystone Arrester. 
Get reliable protection the year round. List- 
ed as standard by the National Board of 
Fire Underwriters. 


KEYSTONE 


RADIO LIGHTNING 


ARRESTERS 
Complete With $ 1 50 


Instructions 
IN CANADA—$2.00 


Manufacturers of over a million 
lightning arresters, 


ELECTRIC SERVICE 
SUPPLIES CO. 
{7th& Cambria Sts., a 


50 Church St., New York 
Monadnock Bidg. -» Chicago 


Adroit Jr. 


PAT. JUNE 10124 


AT LAST A SUPERIOR 
ELECTRIC SOLDERING IRON 


Adroit Jr. 


Works on A.C. or D.C. Cannot overheat 
GUARANTEED FOR ONE YEAR 
The most efficient Soldering Iron made 


with standard tip: with 
interchangeable pencil or 
elbow tip, $2.50. With 
complete set tips, $3.25. 
Nickei prowieeh and nichrome element. In- 


sulated with mica and special porcelain cement. 


If your dealer cannot supply 
you send remittance direct to 


Adroit Tool Co., Inc., het'ves cry 


—A nO 
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“Broadcasters Authorized 


to increase Power 
(Continued from page 1137) 
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It is expected that it may be some time 
before the general reallocation of wave- 
lengths can be made.. First of all, the class 
1 band must° be cleared of old class A 
and C stations. Whenever practical, the 
present wave-length of a station will not 
be changed. -The general plan that will be 
followed in granting wave-lengths to class 
1. stations will be to separate stations in 
the same zone by 50 kilocycles, stations in 
adjoining zones by 20 kilocycles and sta- 
tions in removed zones by 10 kilocycles. 
Under the tentative plan, there will be ade- 
quate wave-length for the 20 or 30 ex- 
pected new class 1 stations. 
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~ An Ideal Broadcast 
Receiver 


E (Continued from page 1163) 
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One advantage of this receiver is that the 
amplifier will not howl or cause trouble and 
when correctly connected it works immedi- 
ately without any critical adjustments. 

When a receiver is to be operated in the 
vicinity of broadcast stations, selectivity is 
of the utmost importance; otherwise the local 
stations will be heard all over the dials and 
distant stations cannot be tuned in until the 
local stations sign off. But a selective re- 
ceiver, such as the one just described, wil! 
tune right through the local stations and 
pick up distant ones without any trouble. 
The selectivity of this receiver is remark- 
able. A turn of two or three degrees on 
the dial will tune in and out a local station 
with loud enough volume to shake the loud 
speaker, making a vernier type condenser or 
dial essential for proper tuning. 


Radio vs. Wireless 
(Continued from page 1165) 
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perimented with, back in 1915, they called 
these experiments “wireless telephone.” But 
today the same thing is being done only on a 
wholesale basis, and for no reason at all the 
name has been changed to “radio.” But 
radio is not a new word and its real mean- 
ing isn’t broadcasting of music or speeches. 
Radio is simply the process of communica- 
tion by either voice or telegraphic code by 
using the ether and ground in place of 
direct wires. Thus, don’t say you “have a 
radio” in your house. What you mean is 
that you have a radio receiver or a wireless 
receiver in your home. If you think that 
there’s any difference between a radio re- 
ceiver and a wireless receiver then how do 
you explain hearing code signals on your 
so-called “radio”? No, there’s no difference ; 
the same circuits that the ships and ama- 
teurs use for reception of radio telegraph 
or wireless telegraph signals will be found 
in a so-called “radio.” The famous “Rei- 
nartz Circuit” was originally made for the 
reception of code signals, not soprano broad- 
casts. 

So get it straight now, that the thing you 
have in the living room that makes noises 
like the victrola is not “a radio,” but a “radio 
receiver” or “wireless receiver”; the two 
terms are synonymous. The code signals 
which sometimes justly drown out a political 
speech should not be called “wireless,” for 
that is too broad a term. Call it “wireless 
telegraph” or “radio telegraph.” The jazz 
band music you hear is NOT “radio.” It is 
“radio telephone” or “wireless telephone” 


1297 


Do Your Christmas 
inting Early 


Send for the Booklet 
“A Little Less Noise....Please” 


Model 00 $18 


Abattery 


Model0 $30 
Charges A and 
Bbatteries and 
automobile 
batteries 


FOREST ELECTRIC COMPANY 


Pioneer Manufacturers of Industrial Current Rectifiers 


New and Wilsey Streets 


BOUT now, somebody is 

wondering what to give 

you for Christmas, somebody 

who knows how deeply you are 
interested in radio. 


But maybe that somebody 
doesn’t know you need a good 
charger. 


Doyour Christmas hintingearly. 


Hint how tired you are of your 
battery going dead on evenings 
when the family wants its serv- 
ice most. 


Hint what a good battery charger 
does for batteries, uninterrupted 
reception and the increased radio 
joy of the entire family. 


Hint that it saves you trouble 
and money. Hint that it saves 
rugs, furniture and clothes. 


Hint that you’ve got to get one 
some day. And hint for a good 
one—a Unitron. 


Hint—but do your Christmas 
hinting early. 
No adjusting, watering, oiling, 
tinkering. Nothing to wear out. 
No noise. Fireproof and trouble- 


proof. Being a low-loss charger 
the Unitron is economical. 


Newark, New Jersey 


Advertising by Picaxp-Sonn, Inc. N.Y. 


New Vernier 
Control 


Carter originality of de- 
sign has produced vernier 
control with but one 
Knob, throughout the en- 
tire range of the rheostat. 

_Smooth— Silent— Effi- 
cient. 


jacaaee Insist on the original POTENTIOMETER 
s In Canada—Carter Radio Co., Ltd., Toronto. 200-400 Ohms 
Price—$1.75 -— —$<— 4 Price—$2.00 
(< arte F Radio Gg: re 
Any Dealer Write us for 
Can Supply : i Catalog 


CARTER 


Complete with combination knob and pointer. 


New Vernier 
Control 


A Potentiometer that 
gives you that fine con- 
trol so desirable. 

Pigtail connection. Pos- 
itive contact. Silent— 
Smooth. 
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Murdock | 
Phones 


are backed by 20 years of 
successful experience. There 
are over 1,000,000 in use to- 
day. Murdocks are famous 
for distinct reproduction and 
for their light weight. With 
the Murdock Multiple Plug 
you can use from one to four 
phones at the same time. 


WM. J. MURDOCK CO. 
201 Washington Ave., Chelsea, Mass. 


Free Booklet 
Write for our free book- 
let “The Ears of Ra- 
dio ’ It contains im- 
portant data on head- 
phones. 


MURDOCK 
RADIO PHONES 


Standard since 1904 


Will You Get London? 


This licensed § tube Hetro Receiver only $75.00 


HETRO-MAGNETIC 
Receivers broke all 
distance records— 


DEMAND a thousand mile daylight 
test from your dealer or send at once 
for descriptive literature, describing 
three types of five tube hetro-magnetic 
receivers ranging from $55 up to 


$150. 


Works in any location on loop or outside 
aerial 


SIDBENEL RADIO EQUIPMENT MFG. CO. 
78 W. Mt. Eden Ave. New York City 


Manufactured under special license granted Aug. 13, 1924. 


[TENNA -[30 FT, STRA COPPER Wi 
NOT FECTED Y WIND, RAIN; SNOW OR LIGHTNING 
CERTIFICATE OF APPROVAL by one of Largest Radio LABORATORIES sens’ 
PRICE $7 Te phan 
@W™ Ask about our NOISE KILLER “SB 
INTER-STATE SIGNAL CO., Dept. 3 COLUMBUS, OHIO 


music. If this is the radio age let us learn 
the correct classification of the various 
branches, instead of making one or two 
words put on various disguises for the many 
parts they are forced to play. 


international Radio 
(Continued from page 1144) 
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Danish Radiounion,” organized in much the 
same way as the Danish Radio Society. 
Each of these two organizations broadcasts 
its Own programs. 

It is permitted now by the authorities to 
have a radio receiver without any restric- 
tions concerning the type of apparatus. The 
person who wants a receiver has only to 
walk to the nearest police station and get 
a form, giving the details of the apparatus. 
The form is then sent to the post-office radio 
department. The Danish radio amateur is 
quite at liberty to use any receiving appara- 
tus, but transmitting apparatus is prohibited 
and it is not probable that the authorities 
will alter this restriction. Up to the present 
time about 6,000 registered receivers have 


been set up, but the number of amateurs is | 


at least 15,000 

In the first year this society for broad- 
casting used the government wireless sta- 
tion, Lyngby Radio, which is equipped with 
a wireless telephone station. This station 
was built by the German wireless firm, 
“Lorentz,” in Berlin, and has a power of 
about 10 kilowatts, using the Poulsen arc 
system. This station was built for the pur- 
pose of establishing a wireless telephone 
connection between Copenhagen and_ the 
Danish island Bornholm. In the evening it 
is used for broadcasting for the radio soci- 
ety and the big Danish newspaper, the 

3erlingske Tidende.” 
ning the radio society transmits a concert 
from 7 to 8 o'clock (g. m. t.) on a wave- 
length of 2,400 meters. 

Two Danish firms haye now placed at 
the disposal of the Danish Radio Society a 
broadcast station. This station was built last 
summer and demonstrated for members of 
the press and a number of people interested 
in radio. 

The station is installed in the middle of 
Copenhagen in the same way as 2LO, in 
one of the post-office buildings. The aerial 
consists of two masts, 21 meters high, placed 
on the roof of the building. There has 
been some difficulty in establishing a good 
earth-connection; for which reason it has 
been necessary to build a counterpoise. The 
four-tube transmitter can develop a power of 
one kilowatt in the aerial. The station has 
now started transmissions for trial, and these 
have given very good results, so that the 
station can be heard all over the country. 
Transmissions will take place from the royal 
opera and from the most prominent music 
halls. —————— 


Netherlands was held at 
the International Radio 
Fair in Amsterdam for a week in the early 
part of September. Besides numerous Ger- 
man, French, English and Dutch firms which 


— HOLLAND 
—e oe The first exhibition of 
F Dutch : foreign and domestic ra- 
: Radio Fair © ‘io equipment in the 


AOE 


were represented, there were a number of. 


dealers displaying American equipment. 
Although various American manufacturers 
were well represented at the Fair, special 
mention should be made of the active part 
taken by one of the representatives of an 
American manufacturer of radio articles. As 
a result of his active participation and ac- 
quaintance in the trade, this dealer has be- 
come very prominent in radio circles. 


Every Sunday eve- , 
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FREE | 


Greatest Catalog | 


of Radio 
Bargains 


HEADPHONES 
sat Ouse eoulaed hendect 
RANDOLPH RADIO CORP. 
159 N. UNION AV. SCOUSELI CHICAGO. ILL. 


Patented Aug. 21, 1923 
PRICE $8.00 A SET 


for the Roberts Circuit 


Two units of remarkable efficiency, built speci- 
fically for the immensely popular Roberts Cir- 
cuit. Primary and secondary coils in unit No. 
1 are mounted on an insulating sleeve, with the 
primary coil left free to allow for adjustment 
in coupling. 
Unit No. 2 contains primary, secondary, neu- 
tralizing coil, and tickler. The tickler is provid- 
ed with 180 degree dial control. The tickler is 
also provided with an additional adjustment of 
coupling to conform to different characteristics 
of tubes or variations in plate voltage. 
Among other popular Sickles products are the 
Tuned Radio Frequency Coil for self-neutraliz- 
ing Tuned Radio Frequency Circuits, and the 
Knockout Reflex Coils. We manufacture coils 
for all popular Circuits and for special require- 
ments. 

Send for Descriptive Catalog 


THE F. W. SICKLES CO. 
340 Worthington St., Springfield, Mass. 


SICKLES cori" s 


HUDSON-ROSS 


Largest exclusive Radio 


Jobbers in middle West. 


Write for discounts. 


123 W. Madison St. Chicago 


Ra 
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BURIED 
TREASURE 


can still be found in 


CHEMISTRY 


Good Chemists Command High Salaries 


and you can make yourself 
independent for life by un- 
earthing one of chemistry’s 
yet undiscovered secrets. 


Do. you remember how the tales of pirate gold used to fire 
your imagination and make you want to sail the uncharted 
seas in search of treasure and adventure? And then you 
would regret that such things were no longer done. But that 
is a mistake, They are done—today and everyday—not on 
desert islands, but in the chemical laboratories throughout 
your own country. Quietly, systematically, the chemist works. 
His work is difficult, but more adventurous than the blood- 
curdling deeds of the Spanish Main. Instead of meeting an 


a 2 early and violent death on some forgotten shore, he gathers 

T. O’CONOR SLOANE, wealth and honor through his invaluable contributions to hu- 

3 + A.M., +Ph.D.. “ manity. Alfred Nobel, the Swedish chemist who invented 

Hoted Fermeriy and dynamite, made so many millions that the income alone from 

can Chemical Society anda practical | his bequests provides five $40,000 prizes every year for the 
chemist with well own ° P 

achievements _to credit. Not | advancement of science and peace. C. M. Hall, the chemist 

om oa pans bar ke eae ir eae who discovered how to manufacture aluminum made millions 

years, engaged commercial } through this discovery. F. G. Cottrell, who devised a valu- 


able process for recovering the waste from flue gases, James 
Gayley, who showed how to save enormous losses in steel 
manufacture, L. H. Baekeland, who invented Bakelite—these 
are only a few of the men to whom fortunes have come 
through their chemical achievements. 


Now Is the Time to 
Study Chemistry 


Not only are there boundless opportunities for amassing 
wealth in Chemistry, but the profession be grew congenial 


What Some of Our 
Students Say of This 
Course: 


I have not written since I received the big 
set. I can still say that it far exceeded my 
anticipations, Since I have been studying with 
your school have been appointed chemist for 
the Scranton Coal Co. testing all the coal and 
ash by proximate analysis. The lessons are 
helping me wonderfully, and the interesting 
way in which they are written makes me wait 
peuenay for each lesson.—MORLAIS COUZ- 
ENS. 


I wish to express my appreciation of your 
prompt reply to my letter and to the recom- 
mendation to the General Electrie Co. in- 
tend to start the student engineering course at 
the works. This is somewhat along electrical 
lines, but the fact that I had a recommenda- 
tion from a reliable school no doubt had con- 
siderable influence in helping me to secure the 
j VAN BENTHUYSEN. 

So far I’ve been more than pleased with 
your course and am still doing nicely. I hope 
to be your honor graduate this year.—J. M. 
NORKUS, JR. 

I find your course excellent and your instruc- 


tion, truthfully, the clearest and best assem- 
bled I have ever taken, and yours is the fifth 
one I’ve studied.—JAMES J. KELLY, 


From the time I was having Chemistry it 
has never been thus explained to me as it is 
now. I am recommending you highly to my 


friends, and urging them to beenme members 
of such an organization.—CHARLES BEN- 
JAMIN. 


I shall always recommend your school to my 
friends and let them know how simple your les- 
sons are.—C. J. AMDAHL, 

I am more than pleased. You dig right in 
from the start. I am going to get somewhere 
with this course. I am so glad that I found 
you.—A. A. CAMERON. 

I use your lessons constantly as I find it 
more thorough than most text books I can 
secure.—WM. H, TIBBS. 

Thanking you" for your lessons, which I find 
not only clear and concise, but wonderfully 
interesting. I am—ROBT. H. TRAYLOR. 

I received employment in the Consolidated 
Gas. Co. I appreciate very much the good 
service of the school when a_ recommendation 
was asked for.—JOS. DECKER. 


employment at good salaries to hundred who 
merely follow out its present applications. These appli- 
cations are innumerable, touching intimately every business and 
chemist can hardly be called work at all. It is the keenest and 


Prospect of a discovery that may spell Fortune always at hand 
You Can Learn at 


necessary to attend a university for several years to acquire 
highly perfected and thorough system of instruction, you can 
position, and let us educate you in Chemistry during. your spare 


laboratory. Dr. Sioa 


Experimental Equipment 
Furnished to Every Student 


We give to every student without additional charge this 


Easy Monthly Payments 


chemical equipment, including forty-nine pieces ora- 
tory apparatus and supplies, and forty different chemicals 
and reagents. ‘These comprise the apparatus and chemicals 
used for the experimental work of the course. e fitted 
heavy wooden box serves not only as a case for the outfit 
but also as a useful laboratory accessory for performing 
countless experiments. 


CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 


Home Extension Division | 
66-R—WEST BROADWAY NEW YORK CITY 


chemistry outfit—there are no extras to buy with our course. 


everyone. 


Special 30 Day Offer 

Besides furnishing the student with his Experimental 
uipment, we are making an additional special offer for 

a short while only. You owe it to yourself to find out 
about it. Write today for full information and free 
book ‘‘Opportunities for Chemists.’”’ Send the coupon 
right now while it is fresh in your mind. Or just 
write your name and address on a postal and mail 
But whatever you do, act today before 
s offer is withdrawn. 
DON’T WAIT—MAIL COUPON NOW! 


7 


in a chemical laboratory are filled with thrilling and delightful 


schooling you can take our course und equip yourself for immediate practical work in a chemical 
ine gives every one of his students the same careful, personal super- 

vision that made him celebrated throughout his long career as a college professor. 
instruction from the very beginning is made interesting and practical, and we supply you 
with apparatus and chemicals for performing the fascinating analyses and experimental 
work that plays such a large part in our method of teaching, and you are awarded the 
Institute’s official diploma after you have satisfactorily completed the course. 


You don’t have to have even the small price of the course to start. You can 
pay for it in small monthly amounts—-so small that you won’t feel them. 
The cost of cur course is very low, and includes everything, even the 


of monthly payments places a chemical education within the reach of 
Write us and let us explain our plan in full—give us the 

opportunity of showing you how you can qualify for a highly trained 
technical position without even giving up your present employment. 


en 
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every product in the world. The work of the 


To qualify for this remarkable calling requires elaborate specialized training. Formerly it was ys 
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# iNSTITUTE 
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Home Extension 


that training, but thanks to our 
now stay at home, keep your 
time. Even with only common 
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New York City 
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Please send me at 
without any obligation on 


4 your special 30 day offer. 
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most enjoyable kind of pleasure. The days 
experimentation, with the alluring 4 

to spur your enthusiasm. 74 

Home 4 


roadway 


once, 


my 


part, your free Book ‘‘Opportuni- 


ties for Chemists,’’ and full par- 

Our plan ticulars about the Experimental Equip- 
74 ment given to every student. Also please 

tell me about your plan of payment and 
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| It is also of interest to note that one 
| American firm has transacted considerably 


Book No. 13 
Reflex Radio 


Receivers 


This is the reflex book 
of the E. I. Co. 
library. Contains 64 
pages. Size 5 x 8 In- 
ches. Handsomely 
bound with a stiff card- 
board cover printed in 
two colors. Tells all 
about the Reflex cir- 
cuits of all makes and 
kinds and gives all im- 
portant details of each 
individual circuit with 
data of how to con- 
struct same. 


Book No. 11 


How Radio 
Is Received 
By R. S. OULD 


of the Bureau of 
Standards of the U. S. 
Government. 

This is one of the 
handiest of the E. I. 
Co. books for the 
amature radio listener. 
It explains in a very 
clear way how Radio 
is transmitted and re- 
ceived. It contains 
64 pages, size is 5 
x 8 inches and is 
bound with a stiff 
cardboard cover and 
printed in two colors. 
Price 25c. 


On Sale at 
All Radio and 
News Dealers 


OnSsra 


“RADIO’S FOREMOST PUBLISHERS” 


REFLEX 


The Economy Circuit 


The Reflex is the startling circuit. The results 
from the Reflex are sometimes more than startling. 
Every amateur radio set builder will want this 
handy book that tells you everything about the 
various reflex circuits and how they are constructed. 


How Radio Is Received 


This new book of the E. I. Co. tells thoroughly and 
completely just how radio is received. How the 
radio waves originate, are sent out into space and 
finally received on the antenna and telephones. It 
enables you to understand the principles of the 
reception of the voices and music you receive daily 
out of the air. 


The E. I. Company 


SOLE DISTRIBUTORS 
The Consrad Co., 233 Fulton St. 
New York City 


more than half of the American business 
in radio articles in this market since the 
beginning of the year, the total importation 
from the United States during the first 
seven months amounting to 83,000 guilders 
or approximately 13 per cent. of the total 
imports from all countries. During the same 
period of the previous year the total impor- 
tation from the United States was valued 
at only 45,000 guilders or about 10 per cent. 
of the total imports, which thus shows that 
a fair increase has been made. 

One of the novelties of the show was an 
automatic code receiver,-eapable of register- 
ing 200 words per minute on a paper ribbon. 
There was also demonstrated in connection 
with this a new invention. In order to 
economize the necessary paper ribbon, a spe- 
cially prepared one was used, and upon this 
the signals were registered with a liquid, 
which, after a few minutes, disappeared, thus 
making it possible to use the ribbon con- 
tinuously. 


MANILA 
> eA At a recent meeting of 
Proposed = the American Chamber of 
Broadcast =: Commerce at Manila, the 
Station : establishment of a large 


radio station by the Radio 
Communication Company of Hongkong was 
discussed. This company has already ob- 
tained grants from the Portuguese Gov- 
ernment for the establishment of a sta- 
tion in Macao, and has plans under way for 
the erection of a station in Hongkong and 
one in Shanghai. It is expected that if such 
a station is erected in Manila regular pro- 
grams of music~will be broadcast several 
times a week. Such a project was contem- 
plated by an American firm about a year 
ago, but that company decided that the time 
was not yet ripe and the plans fell through. 
If the present project is carried out it 
should result in a considerable increase in 
the sale of radio apparatus throughout the 
Islands. 


EZ SWITZERLAND 


: An event that may some 
League = day be marked as an 
Broadcast =: epoch in the annals of 

: European affairs of state 
—n  - Oreurren “atthe plenary 
session of the League of Nations in Geneva. 
This was the broadcasting of the speeches 
made by the premiers from the Paris station 
PTT. The opening speech of Premier Mac- 
Donald of England was transmitted by land 
wire, via the French circuit Paris-Anne- 
masse, to the broadcast station PTT, from 
which it was heard over all Europe. 


Med 


FRANCE 


aw 


reer omega | The School of Posts in 
z Eiffel = Paris is carrying on sig- 
: _ Tower : nal strength tests by trans- 
: Harmonics mitting special Morse sig- 


Await 


nals on 450 meters every 
Saturday night at 11 p.m. One of the 
main objects of these tests is to collect data 
on fading. : 

“L’ Antenne,” a French radio weekly, an- 
nounces that between 162 meters and 650 
meters can be counted 13 different harmonics 
from Eiffel Tower arc transmission. It may 
be seen from this why so much fuss about 
these arcs has been made in Paris and why 
their final elimination has been hailed with 
so much joy. 
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CANADA 


ane se Biss ncn What radio means to 
2 the settlers along the east- 

= ern shore of Hudson 

= Bay may easily be seen, 
‘inn when jt is mentioned that 
mail is received there only two or three times 
a year. The case is cited of a trader at 
Rupert House, a Hudson Bay post, whose 
wife left last fall to undergo treatment in 
a United States hospital. Naturally, the 
trader was anxious to learn of his wife’s 
condition. In January of this year, he was 
listening in and heard a minister-in Pitts- 
burgh state that he had been asked to men- 
tion that the trader’s wife was recovering 
from a serious operation. 


Fas AFRICA 


mn 


: Radio and the 
- Settlers 


I etd 


ati 


re ee A broadcast _ station 
Cape Town was opened in Cape Town 
Broadcast in the middle of Septem- 

i Station ber. The call letters as- 
PLLC SL signed are VAMG and 


the wave-length is 375 meters. The next 
item ‘about this station will be much more 
interesting, if some one in this country re- 
ports tuning them in. 


urecervauevenngouuseaggnevneaaneeenner ae There are between 


000 Receiv- 4,000 and 5,000 receiving 
ers in 100 sets used in the 100 mile 
i Miles area covered by the 
FA Johannesburg broadcast 


station. A conservative estimate would put 
the average cost of these at $25 each, so 
that not less than $100,000 worth of radio 
apparatus has been sold in this district. 
Firms of all varieties are establishing radio 
departments, so competition in prices is keen 
and already costs are comparing very favor- 
ably with those prevailing in other coun- 
tries. 


= FINLAND 


era SL RE Finland has had fo r 

; = some time several radio 
Broadcasting = r r 

for Finland : Stations for commercial 

> purposes at Sandham, 

Parr one Poulson arc working 


on 5,700 meters, a Marconi set on 2,000 me- 
ters, and a Telefunken spark set at 1,500 
meters. There are also stations at Wiborg 
and Hango, and plans are now being made to 
build a broadcast station at Helsingfors, 
under the direction of the government. 


SWEDEN 


Pr en an : In Sweden the estab- 
> Five New =: lishment of five new 
Broadcasters = broadcast stations 1s 


: =: planned. These are to 
mmm He erected in Stockholm, 
Gothenburg, Malmoe, Osters and Boden. The 
Swedish public, ably seconded by the leading 
newspapers, express a desire that the energy 
of the stations is to be 5 k.w. instead of 1% 
k.w., as designed, to insure satisfactory re- 
ceiving at a distance of 200 kilometers at all 
seasons of the year. At the sending station 
in Stockholm, it is contemplated to re-trans- 
mit English broadcast programs. 


=" SPAIN 


: mney ee A curious experiment 
E Pigeons = was recently performed 
p Affected by = with some carrier pigeons 


Radio : at the radio telegraph sta- 
“www tion near Valencia. Sev- 
eral of these birds were released near the 
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No extra condenser 
for this 


Transformer only md 
for panel or base $9.60 


At dealers or postpaid 


A Boonton 
Guaranteed 
Product 


Complete radio frequency 
amplifier unit inch$] 5-00 
socket and rheostat a 


PN 


2 


tuned 


BALLANTINE 
VARIOTRANSFORMER 
UNITS 


Pure inductance tuning 
gives maximum amplification 


ator and efficiency are usually found 
together. That’s one reason why your tubes 
pass on 2 breater proportion of their energy— 
when coupled through BALLANTINE Vario- 
transformers. 


Self-contained; takes less space 


Entirely shielded by its metal case (only 134” 
diameter), this instrument may be placed close 
to other parts of the circuit. The sketch shows 
how simple is the link between the plate of one 
tube and the grid of the next. No extra con- 
denser to cut voltage; and no condenser dielec- 
tric to absorb energy. Only with the continu- 
ously variable inductance tuning of the BAL- 
LANTINE can you cover the broadcast range 
—and get highest amplification in every tube 
with fine tone quality assured. 


This booklet yours on request 


“Radio Frequency Amplification with the 
Ballantine Variotransformer” tells how to 
get better results with fewer parts. Your 
copy is ready to, mail. 


OOM TOM CORPORATION 


624 Fanny Road, Boonton, New Jersey 


Use “RAGEMCO”’ Tools to Build Better Radio Sets 


ate Be ie fhe ot B+ he Ze Be 


TEITT TTT] gee 


ee RADIO 
mem nopal 


and breast dri'ls. The 


selec- 
fall ade for Radi = tri Le ooeg a nell at 
especially made for lo Construc and cons: . 

4 A perfect tool for Radio Work. Operates either on 110- 
| a hg yer ahs gh ee aa veil fin F %. mies volt A.C. or D.C. The heat element is of Nichrome, 
Hints Linen with aines eh i ae hed nteg on Ww which prevents overheating and assures the desired even 

clearly marked. temperature. Size of Iron, 10% in. long. A 4-foot cord 
: and plug is furnished. 
GR-305—Price Oi.aate Cee nee eee 


— freemen 


ELECTRIC SOLDERING IRON 


of 10 straight shank 
Is, fitting all hand 


tation charges to all pa 
refunded upon return of goods. 


Order by order numbers. Remit by check, money order, 
stamps or eash. All goods ae, shined free of transpor- We carry o complete list of Radio Tools. No 


. 8. and p 
day as order is received. if not satisfied, money will be foe ony complete tool lst 


id possessions same matter what you want we have it in stock. Write 


THE RADIOGEM CORP., - - 66-R-W. Broadway, New York City 
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NATIONALIZE 


your radio receiving. Bring in DX 
stations clear and strong. Get your 
hook-ups in tune with the last word in 
progress. Do what the best minds in 
radio are doing. Use 


Transformers 


The 
_ Dreadnaught 
| The transformer for 
| musical critics. Ampli- 
), fies perfectly over the 
ig poh m scale without 
distortion. A bigger 


and better transformer 
in every way. Finished 
in battleship gray. 
Ge Mati... -. + « » ee 
Push-Pull 


Amplify both sides of the wave. Get greater 
volume with no distortion. 


National Dual Amplifiers 
Cat. No. 1200, the pair. . . . $12.00 


The National 

§ Giving satisfaction in thou- 
sands of sets. Leading manus 
© facturers of high class radio 
? equipment are using this 
model in their sets. Small in 
size, great in efficiency. 

Cat. No. 200,34%t1... . $4.00 
Ge. Be 202,Geok .....,.. 4 


The U-Type 
Stripped of the case, 
the National U-Type 
Transformer is built for 
4 service. Construction 
the same as No. 600, 
with the needed extra 
weight in the core. Fine 
for mounting under 
panels and in enclosed sets. 

Cat. No. 300,34 tol... . $3.75 
Cat. No. 302,601 ..... 42 


The Cruiser 
Radio Frequency 
Special split winding; de 
signed especially for usein 

reflex 


circuits. Covers entire 
wave band, 200-600 meters 


Wiring Diagram 


Blueprint of wiring diagram of 1 tube, 
single control reflex circuit will be mail- 
ed to you on receipt of 2c stamp to 
cover postage. 


National Transformers are fully guaranteed. 
See them at your dealers. Or send your order 
with his name to 


National Transformer Mfg. Co., 
Manufacturers of Transformers cf All Types 
Dept. C, 154 Whiting St., Chicago 


PHENIX LIQUID SPAGHETTI 
Applied with a brush to bus wires and joints makes a 
high class, clean cut, insulated finish that excludes 
moisture and resulting losses. 

It dries quickly to a thin layer with low capacity effect 
and low loss. It is a cellulose product and does not 
contain shellac, oils and gums, nor —— pigments. 
In white, gold, red, green, violet and blac 

If your dealer does _ — it send 25c ie any color, 
or for Phenix Radio Cemen' 

PHENIX AIRCRAFT Se co. 
Williamsville. 


| antenna masts, at the same moment that the 


station was transmitting messages. It was 
observed that the birds, through the influ- 
ence of the electric waves, lost their sense 
of direction, turning round and round in 
confusion. These tests were repeated many 
times, invariably with the same results. 
(Other similar cases have been reported.) 


Another city is to have 
a broadcast station, Bar- 
celona. An English com- 
pany is erecting a high- 
powered station on the 
Hotel iden, The wave-length probably will 
be 325 meters and the call letters that have 
already been assigned are EAJ-1. 


bom 


greencceveesoceerensreenemecareti 


: Barcelona to 
Have Broad- 
cast Station 


sasenanny Pd 


RUSSIA 


: The Soviet stations are 
= Call Letters to be assigned call letters 
: g Assigned = starting with R, accord- 
= Soviet Stations : 
: = ing to recent advices; 
“some of those already as- 
ne are RAN, Odborsk; RAP, Saratof; 
RAT, Simferopol ; and RAZ, Kharkof. 
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Experimenting with Five 
Meters 


anti or page =) 
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BUDA 


The condenser is very important and 
should have the lowest possible loss. As 
there are no condensers on the market hav- 
ing a capacity of about .000125 mfd., you 
must get one of .00025 and remove some 
of the plates. The writer having ruined 
a sufficient number of condensers in this 
fashion, obtained a 22-plate Ultra-Vario 
condenser. These condensers are built so 
that three different capacities may be ob- 
tained without removing plates. 

Make a loop 3 inches in diameter and 
mount it on the two binding posts connected 
to the stator sections disregarding the bind- 
ing post on the rotor. This will cause the 
two sections of the condenser to be in series, 
reducing the capacity on one section 
(.00025) in one-half (.000125 mfd.). Now 
mount the loop with the flashlight bulb about 
2 inches from the wavemeter coil if you are 
using a VT-2, or closer, if you use a tube 
of less power. 

We are now ready for the fireworks. 
Connect the “A” and “B” batteries and turn 
the current on. If you have a D.C. milli- 
ammeter with a scale of 0-100 (for VT-2), 
or 0-50 for the other tubes, place it in the 
plate circuit by all means, as at the beginning 
it will be very hard to find the resonating 
point on the wavemeter. Assuming that 
you have placed the meter in the circuit, 
turn the filament current on, and watch the 
plate of the tube. If it gets too red, re- 
duce either the “A” or “B” battery voltage. 
The meter will tell you when you have a 
good combination. The cooler the plate 
and the higher the reading of the meter, 
the more efficient the operation. If -the set 
does not oscillate, reverse either the grid or 
plate coil. 

Now take the wavemeter with its little 
lamp and place it about 4 inches from the 
oscillating coil. Watch the meter closely 
and forget the lamp while slowly turning 
the dial of the condenser. When the reson- 
ating point is near, the reading on the milli- 
ammeter will be reduced and when passed, 
it will suddenly return to its original value. 

When you note the “kick” in the milli- 
ammeter, slow up and by turning the dial 
very gently you will find a point where the 
little lamp. will light up very brilliantly. 

With the 5-watt tube the writer has been 
able to take the wavemeter 12 inches away 
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$25,000 TO 1,000 MEN 


BIG PROFITS TO LIVE RADIO FANS 


We have developed a World Beater. A five-tube set 
that has no equal in simplicity of operation, clarity of 
tone, range or volume, all of which is attained without 
critical adjustments or complicated parts. 

To enable our agents to make the greatest possible 
profit, we are selling these sets fully assembled but not 
wir 

The efficiency of a Radio Set, no matter how good the 
parts or wiring system, is entirely dependent on the cor- 
rect placement of the parts and arrangement of wires. 
These details have been carefully worked out in our lab- 
oratory, and if you follow our diagrams and blueprints, 
you cannot go wrong, and our = but complete in- 
structions make this easy for any 

We will train 1,000 Radio Suns & - wiring and adjust- 
ing our sets to fit them to act as our agents and repre- 
sentatives, and handle the rush of business that is bound 
to come from the quality of our product and the volume 
and character of our advertising. 

The Retail Price of the Blue Seal set as above de- 
scribed with engraved panel, and a beautiful cabinet, 
is $90.00. 

To those able to devote all or part of their time to the 
sale of Blue Seal sets we offer a liberal agent’s discount. 

In addition to this, an excellent income may be de- 
rived from the wiring of these sets for our customers. 

We want real HUSTLERS, and while our regular 
margin of profit and the income derived from wiring the 
sets sold is very attractive, in order to select and finally 
make permanent arrangements with the best of our 
agents we are offering 

$25,000.00 IN PREMIUMS AND BONUSES 
Based on Volume of Sales 

WRITE TODAY for illustrated circular and full 
details which may be the means of putting you in 6 
Permanent and profitable business. 

If you are not in a position to become our representae 
tive, but want the best radio set in your community, we 
will supply you direct until such time as a local agent 
is appointed. 

BLUE SEAL MANUFACTURING C 


Dent. 2. 1406-08 South Michigan Ave. a 1. 


You Know These 
HEADBANDS 


Simple friction slide adjustment. 

Most satisfactory on the market. 

No thumb screws to bother with 

or to catch in the hair. 

Two yoke sizes fit any ’phones. 

Bands covered in Black or Khaki 

webbing. 

Prompt deliveries on any quantity. 
$500,000.00 worth of special and automatic 
machinery assures quantity output and guar- 
anteed delivery for manufacturers and dealers 
on any radio equipment. 


Submit sample of product. Write for prices. 


THE AUTOYRE CO. 
—~ OAKVILLE, CONN. 


KEYSTONE 


VACUUM TUBES 
KEYSTONE Tubes are built on 
the very latest and finest meth- 
ods of vacuum tube construction. 
The amplification factor of the 
KEYSTONE Tube is extraordi- 
narily high, which means for you 
finer, clearer and louder signals 


4G” from your set. 


POPULAR 
PRICE 


ULLY GUARANTEED 
Each and every KEYSTONE Tube is 
By sending in this fully guaranteed to give you satisfac- 
ad with your deal- tory service. It is the fact that KEY- 
er’s name and ad- STONE tubes are so reliable that gives 
dress, you can ob- them the unusual Feta that they 
tain a Keystone tube have always enjoyed. 
at $1.00 less than KEYSTONE ELECTRIC & RADIO Co. 
reenlar price. 110 Nassau St., New York City 
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trom the oscillator, but the tuning is ex- 
tremely critical. 

Once the set is in oscillation, very inter- 
esting experiments can be carried out. In 
Fig. 4 are shown a few suggestions for 
mounting the flashlight bulb. The larger 
loop is 3 inches in diameter and the small 
one can be anything. from 23% inches to % 
inch in diameter. .No object interposed in 
the field of the coils will affect the lamp 
to any great extent, but as soon as a closed 
loop of approximately 3 inches is placed 
near either the oscillator or the wavemeter 
coil, the lamp will die out. If the loop is 
placed about half way between the two coils, 
the light will hardlly be affected. 

Other experiments will present them- 
selves to the mind of the experimenter. In 
fact everything attempted produced results 
so unexpected that the writer felt confi- 
dent that should many experimenters build 
this transmitter, it would greatly affect the 
nightly radio golfing. Just a word of warn- 
ing: Be careful about touching the oscil- 
lating parts, as these high frequencies cause 
some painful burns. Nothing dangerous, and 
of no consequence, but in your haste to take 
your hands away, you are liable to ruin 
something. Remember that to operate this 
outfit you do not need a license. 


Installing a Radio Set 
(Continued from page 1157) 
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form to the shape of the sill, as shown in 
Fig. 2. To the outside end of the strip, 
fasten the wire connecting to the arrester, 
indicated as being the one to connect to the 
radio set. To the inside end of the strip 
connect a piece of copper wire which is cov- 
ered with either cotton, rubber or some 
other insulating material and lead that wire 
to the table where the radio set is placed. 


Aerial 


LL 


Insulated 
Copper Strip 
i 


Window 


' 
‘ 
1 
i] 
' 
4 


Lightnin 
Teche 


Ground «FSH 


Fig. 2. Method of placing the lead-in strip 
under the window, and the manner in which 
the lightning arrester is connected up. 


Scrape the insulation from the end of the 
wire, (this must always be done in making a 
connection with insulated wire), and fasten 
it to the aerial binding post on the set, after 
having bent it to the shape shown in the 
photo of Fig. 3. Be sure that the curve 
is.bent to the right as shown. This is 
done so that when the cap of the _ bind- 
ing post is tightened, it will tend to bend 
the wire closer to the post instead of pushing 
it out, as would be the effect if the wire were 
bent to the left. Remember this little wiring 
kink, as it may save many irritating 
moments when connecting wires to binding 
posts which are not provided with holes in 
which to clamp the wire. 

A binding post is in its simplest form, a 
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In the Arabian Nights story, the words “Open 
. Sesame” magically—instantly—opened the door. The e 
ULTRA- VERNIER Tuning Control is the “Open 50 ‘a 
e Sesame” to any station once difficult to find, or e 
e stumbled upon. eam soe e 
Simply pencil-mark any station on this cleverly con- 
° y e 
trived, beautifully silvered dial. Then forget its wave- 
. E length—turn the finder to your mark, and, without Mole by the am rs 
pate ee A. awaiting the announcer, know you hear this pet station. vone taseivanee- Of 
. quality and depend- e 
SB MLR E.. sneer Moreover, the ULTRA-VERNIER is a single vernier bility — produced 
e @yne circu’t. This tuning control. Replace your old dials with ULTRA- solely for the Phe- ° 
monogram seal (R. VERNIER Tuning Controls—today! At your dealer; mix Radio Corpora- 
> E.L.) is your assur- otherwise send purchase price and you will be supplied !- > 
ance of Lacault de- tpaid 
ned postpaid. . 
f . . . . 
Write for descriptive circular 2 


| WERE-VERDIER | 


" PHENIX RADIO CORPORATION r 
3-7 BEEKMAN STREET 


NEW YORK CITY 


KELFORD 


Rheostats and 


Potentiometers 
The U. S. Navy Standardizes on these fine parts. Made \ 


by America’s oldest manufacturers in radio parts. High 
quality and remarkably low prices. 


Send postcard for full particulars 


Rheostats 2 to 30 ohms ............75 cents to $1.50 
Potentiometers 200 and 400 ohms............$1.50 


The American Specialty Co. 
170 Holland Avenue Bridgeport, Conn, 


1304 


New Hexagon Shaft 


Insures Condenser 
Perfection 


O eliminate fan- 

ning, the rotor 

blades are stamp- 
ed with a hexagon hole 
and held rigidly on 
hexagon shaft. Found 
in types 3 (plain) and 
4 (all-vernier), CELO- 
RON END PLATES; 
types 5 (plain) and 6 
(all-vernier), METAL 
END PLATES. 


@ 


Ask to see them 
at your dealer's, 


100% GUARANTEED 
Write for Folder 


U.S. Tool Co., Inc. 


118 Mechanic St., Newark, N. J. 


Mfrs. of special tools, dies, jigs, automatic 
machinery and sub presses. 


Jones MULTI-PLUGS 
are supplied for panel 
mounting (see cut at 
right), for bracket 
mounting (see cut be- 
low) or for attaching 
to binding posts of 
any set (see cut at 
bottom of advertise- 
ment). Panel mount- 
ing type, complete 


with 8 foot cable, $4, 


7 e— 


Bracket mounting type, complete $4.50 


on the Jones MULTI - 
PLUG instantly discon- 

ne u nects antenna, ground, A 

and B batteries from your 
set. One p'sh reconnects. 
And it can’t be plugged in wrong! Eight foot cable per- 
mits placing batteries out of way—in basement. closet or 
All leads rlainly 


elsewhere. kes your set portable. 
coded. 


Nothing else like it. Enables anyone to connect your set with 
safety. Prevents burning out tubes or shorting batteries. 
100 per cent. foolproof. Standard on Zenith, Workrite and 
many other leading sets. Ask your dealer to put one on the 
set you Hany! if it isn’t already equipped. Carried by all job- 
bers. Any dealer can supply you. May be ordered direct by 
stating dealer’s name. Folder mailed free. 


Patent Applied For 


Binding Post 
Typ plete 


* 616 So. Canal St. 
any 
set and 8 foot coded cable. $5. Chicago 


Insure your copy reaching you each month. 
Subscribe to RAD DIO NEWS — $2.50 a yx 
Experimenter Publishing Co., 53 Park Pl., N 


machine screw that is to be passed through 
the panel, and two nuts, one to hold the screw 
or bolt as it is sometimes called, to the panel 
or base, and the other to clamp a connecting 
wire to the first one. Connections from in- 
struments are fastened to the rear of binding 


posts and external connections fastened to | 


the fronts. Thus we see that binding posts 
are placed for convenience. Of course, they 
take other forms than that described above, 
some of them being very ornate in appear- 
ance. Others are made of strips of spring 
brass that are so cut that the wire may be 
clamped in them without the use of nuts. 
All styles, however, are properly called bind- 
ing posts. 

From the above, you will see we take for 
granted you have already purchased a radio 
set, but are not quite sure as to just how to 
install it. You may wonder why we are not 
telling you what kind of a set to buy, and 
here is the reason. Every person has dif- 
ferent tastes and requirements. and all can- 
not afford the more expensive sets.: Then 
too, every locality is different and the re- 
quirements of a set for any particular 
place will vary. For instance, if you do not 
have any local broadcast stations, you need 
not have a set that will carefully select one 
station from several others. In other words 
and in the terms of the confirmed radio bug, 
you do not need a selective set. If, on the 
other hand, you are in a large city, you will 
need a set which will separate the local sta- 
tions and enable you to listen to one of them 
while the others are sending. So, you see, we 
cannot advise just what set to buy. If you 
will write to the author, in care of this 
magazine, and tell him just how you stand 
on the above points, he will advise you as to 
about what type of set will best meet your 
requirements. Do not forget a stamped en- 
velope. 

But to get back to the actual installation 
of the set, considering for the time being 
that you have your set, either manufactured 
or home-made. In the few paragraphs 
above, we got as far as connecting the 
aerial lead-in to the set. There is one more 


Fig. 4. How the aerial, ground and batteries 
are connected to the receiving set. 


point, aside from the set, to be considered. 
That is, what is technically known as the 
ground. The usual method of obtaining a 
ground is to connect a wire firmly to a water 
or steam pipe. Gas pipes are taboo, as they 
often have insulated ioints between the 
house lines and the street connection. A 
good ground connection is made by solder- 
ing or clamping a wire to any metallic ob- 
ject which enters the earth or ground and 
extends under the ground for some distance; 
at least five feet. Where water or steam 
pipes are not available near the instruments, 
a driven ground may somtimes be the best 
solution to the problem. This may consist 
of at least a six foot length of one-inch 
iron pipe driven in the ground, preferably in 
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SPECIAL 


INTRODUCTORY PRICE 


For a limited time only, and to introduce this 
new and superior, Storage “‘B’’ Radio Battery to 
the Public, we are selling it for $3.50. Regular 
Retail — is $5.50. You save $2.00 by ordering 

NOW. A finer battery cannot be built than the 


World Storage 2 if Battery 
(12 CELLS—24 VOLTS 
SE { prospective Yelp Sale ary *B" a iat 
- im 


cise battery that pays for it itself ine few weekn— 
will fast ‘for rene. and ¢ can be re a negligible cost. 
you save $2.00 by ordering no 


ped With 


A Superior Battery San ubber Case 


of charge and prevent Teakare and seepage pret caneer. 
halide | its AE: while idle, at constant voltage. 
will find thi 
t does away pith a —— 
‘static '’ Mail your order 


SEND NO MONEY > 


ibe tterles wanted and will ship d 
Ay "ie resved. "EXTRA OF FER: ¢ Esters Gr aare len (98 
volts), $13. batte: 5 


Me pony cash fn full with ae Send your caer 
and save 
emt BATTERY COMPANY 
of the famous World Radio **A’* Storage Battery 
1219 19S. Wabash Ave., Dept. 7S, Chicago, IIL 


GAVE $2.00 BY ORDERING NOW! 


AMPLEX 
GRID-DENSER 


EPLACE all fixed conden- 

sers with GRID-DENSERS 
and presto! — greater distance, 
more volume, clearer signals. 
You will notice the difference at 
once. 
A turn of the GRID- DEN- 
SER knob gives just the right 
capacity for any point in your 
set. That’s why GRID-DEN- 
SERS are better than fixed con- 
densers. Men like Cockaday, 
Haynes, and Sleeper _recom- 
mend GRID-DENSERS. Fol- 
low their lead! 

ithe e .0005 with 
» Se Bp Bsn ~— $| 25 
or .001 type or type N 
a) 
FREE— pubic the EMeiency of 
Your Set.’’ Ask your dealer. 

AMPLEX INSTRUMENT LABS. 

88 W. B’way, Dept. RN1 N.Y.C. 


NU-TRO 
TUBES 


ALL TYPES 
GUARANTEED 


Dealers, Write for 
Special Trial Offer 


Cc. A. W. LABORATORIES 
Suite 405 vig ogy Street 
PHILADELPHIA, PA 


Insure your or. a you each month, 
Subscribe to RADIO S — $2.50 a year. 


Experimenter Publishing con 53 Park Pl., N.Y.C. 
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a moist spot. If the latter is not. available, 
drive the pipe in the handiest spot and throw 

a pail or two of water around the pipe every 
diy. . 


THE GROUND CONNECTION 


The ground connection may rightly be con- 
sidered the place where the ground lead or 
wire from the ground binding post on the 
set, is connected to the steam, water or 
driven pipe. This is an important place, 
as rust or corrosion here may make a good 
set give poor results. Get a ground clamp 
from your radio dealer. They come in 
different styles, but all serve the same pur- 
pose; that is, to make a good electrical 
connection between the pipe and the wire. 
Scrape and sandpaper the pipe clean at the 
point where the clamp is to be applied, and 


Water or 
Steam pipe, 


, Ground -Clamp 
Pipe Scraped clean 


Fig. 5. How the ground connection is made 
to the steam or water pipe. The pipe should 
be scraped clean before the clamp is put on. 


install the clamp according to directions. 
Tighten the clamp as much as possible, both 
on the wire and the pipe. Then attach the 
other end of the wire to the binding post 
on the set marked “ground.” A _ typical 
clamp is shown in Fig. 5 


THE SET PROPER 


After the aerial and ground are installed, 
the first step is to connect the batteries. 
When you bought your set or made it, 
you undoubtedly were told what tubes should 
be used with it. Therefore, you already 
know what batteries to use and undoubtedly 
have them at hand. However, for the bene- 
fit of those who do not have batteries, 
we will review the situation. Every tube 
set (we will consider only that type) has 
to have two separate and distinct batteries. 
(The only exceptions to this rule are the 
Solodyne circuits recently described in this 
magazine.) The batteries are known as the 
“A” and “B” batteries. The first is a low 
voltage battery such as one or more dry 
cells or a storage battery and the other a 
high voltage battery, usually a collection of 
small dry cells sealed in units of 15 or 
more, but in some cases, a collection of 
small storage cells. 

The following tubes or their equivalent 
are listed with the voltage battery required 
for the “A.” All of them operate well 
with one 22% volt “B” battery when used 
as detectors: 

UV-201A—6 volt storage battery. 

UV-200—6 volt storage battery. 

WD-11—One dry cell. 

WD-12—One dry cell. 

UV-199—Three dry cells. 

The first thing to do is to connect the 
“A” battery. Be sure that the polarity is 
correct. That is, connect the post on the 
battery that is marked negative (—) to the 
Post on the set marked the same way. Do 
the same with the other post of the battery, 
(+) and the other “A” battery binding 
Post on the set. Then connect the “B” 
battery in the same way to the posts pro- 
vided for it. Be very sure that you do not 
get the two batteries mixed, as you are 
liable to burn out a tube by doing so. The 
top of a typical “B” battery with the ter- 
minals plainly marked is shown in Fig. 6. 


SUPREME! 
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Get this BOOK 


“The Portable Super- 
Heterodyne.” It puts into 
your hands the results of 
Mr. Silver’s experience 
with hundreds of Supers 
—Dope never before 
available. Drawings and 
Photographs show how 
all the “kinks and twists” 
have been eliminated, and 
make it easy for anyone 
to build either model of 
the Silver Supers with 
Pliers, Screw Driver and 
a Soldering Iron. 


Order your copy today. 


|g C1 ©] Sp aaa 50c 


GUARANTEE 
— S-M Products 
are sold on a Sat- 
isfaction or your 
money back basis. 


LABORATORY MODEL" 


SILVER SUPER-HETERODYNES 


The 7-Tube Wonder Supers that outperform every other receiver 

. that bring in WGY (Schenectady) while operating within 
two blocks of WEBH (Chicago—360 meters) .that bring 
KGO (Oakland) and other West Coast Stations into Eastern 
New York with Loud Speaker volume on an 18” Loop, and 


‘in Chicago, secure similar volume from either Coast. 


LOGGING—The two condenser dials may be calibrated for all 
stations heard—stations always reappearing at the same points. ‘ 
QUALITY—Equal or superior to that of any other receiver 
known... TUBES—Any standard make, and a circuit arrange- 
ment that makes the 7-Tube Silver Supers outperform other 
10-Tube sets. ASSEMBLY—Recommended parts and 
complete instructions make it possible for you to build either 
model Silver Super with a pair of Pliers, a Screw Driver and a 
Soldering Iron that’s part of the story of the Silver 
Supers . . . the sets that have made records in routine per- 
formance that no other set or design has ever achieved. a 


Write for the story complete—The “WHY” of Silver Supers— 


it’s free! 

_ PARTS FOR 
Portable Model . - . . $57.65 
Laboratory Model - - . 63.60 


Shipments prepaid East of “the Rockies 


SILVER 
SUPER SPECIALS 


Type 401 Silver Transformer Unit, 
50 Kilocycle Employs 2 inter- 
stage and 1 filter transformer, 1% 
to 3% times more efficient than 


Type 301 Silver Low Loss 
Sapgmere. St .000009 to 
-0005. oss almost immeas- 

urable. Ideal for any cir- Original Tdeal’ for any standard 
CHG PMIGR ckidc cececes $4.50 Super circuit. Price....... $14.0 
Type 101 Silver Coupling Unit, 150 to 600 meters ......... 
Type 201 Silver Tuned Output Transformer, 30 kilocycle. 
Type 501 Silver 5-Gang 199 Socket, rubber cushioned.... a 
Type 601 Silver Tapped Loop, collapsible —............2......2....-.:ce00 


Circulars upon request 


DEALERS—Write for our attractive merchandising plan. 
Merchandise ready for immediate shipment. 


EASTERN DISTRIBUTOR 


Twentieth Century Radio Corp., 102 Flatbush Ave., Brooklyn, N. Y. 


Silver- Marshall.inc. 


105 S. Wabash Ave. 


RADIO DEALERS 


Complete catalogue just out. 
Right up to the minute. 
Nationally advertised and 
most wanted sets and parts. 
Write for copy and most 


liberal dealer discounts. 


<a 
tie 


Dan-AsheRadio Co.) 


Dept. A CHICAGO, ILL. 
24 Pages OUR NEW 2400 Items 
CATALOGUE 


JUST OFF THE PRESS 
Is the most complete list of Radio Sets and Parts ever 
published and contains prices on material for building 
all the latest circuits such as 
Super-Heterodyne - Teledyne 
Ultradyne - Cockaday Superdyne 
Neutrodyne 


Harkness Reflex 
Erla Reflex 

and many others. 
It also contains prices on many 
“hard to get’’ special parts 
such as 
Litz Wire, Serews, Brass Rod. 
Tools, Engraving Rotors. 
Washers, Hex Nuts, Phosphor 
Bronze Wire, Choke Coils. 
Lavite Resistances, Pig Tail 
Wire and hundreds of other 


Send 10c and we will send you 
one of these Catalogs. 10c re- 
funded first purchase, 


210 North LOMST RIZE ST.LOUIS, MO. 


SIMPLEX RADIO SALES CO. 
1804 Lafayette Ave., St. Louis, Mo. 
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wire 


sash. 


such 


Weather proof, 
duces outside 


Price 


ANTENNA 


storm proof, water proof. 
interference. 


if desired. 


Price 


Price 


eee er eerene 


as apartments, office buildings, etc. 


INSULATORS 


Perfect Reception 


Re- 


int Have removable 
brass rod permitting use of continuous antenna 


4” lead-in window insulator for use in window 


50c 


10” lead-in wall insulator for use on window 


casing or house walls. 80c 


20” lead-in insulator for use with all heavy walls 


Antenna 
Wall Bracket 


5” wall bracket with 
steel base mounted in- 
to hard ruber col- 
Holds any size 


Big 68 page Radio Catalog free. 
that you can’t afford to miss. 
at once. 


FREE RADIO CATALOG 


The M & M Co. 


Full of bargains 
Send for your copy 


500Prospect Ave.,Cleveland,Ohio 


PRU 


You. can put this rheostat on your 
set in less than five minutes. It has 
everything—fine, clean-cut appear- 
ance, will wear for years, and is 
designed for maximum efficiency. 

Consider these exclusive points: 
Non-corrosive, heat resisting, abso- 
lute contact by sliding rod on slide 
arm, interchangeable resistance ele- 
ment. GUARANTEED—any part 
replaced at any time. 


At dealers’ everywhere. Job- 
bers write for discounts. 


V/UOUOUROUDOEDEOEODERCIRCAUEOOGIRGEGSOEOL/CUCUQU(UELIEIESUI(IEN 


PIM LL 


If you have purchased a set with two 
or more tubes in it, or rather space for 
that many tubes, you will find three bind- 
ing posts for the “B” battery. With such 
a set, you have to use three or four 22%- 
volt “B” batteries or two 45-volt units 
connected together. The negative post on 
the battery is connected to the corresponding 
post on the set. The 22!4-volt terminal on 
the battery is connected to the post on the 
set marked “Det. B” or “B22Y%.” The end 
positive or + terminal on the “B” battery 
is then connected to the remaining “B”’ ter- 
minal on the set. 

After the batteries are all connected and 
you have gone over all the wires and made 
sure that they are in the right places, be 
sure that the rheostat is turned all the way 
off. This instrument is controlled by a small 
knob on the panel, usually marked with the 
name. Then remove the tube or tubes from 
their packing and with a small piece of 
sandpaper, brighten up the ends of the four 
small prongs found on the base. This in- 
sures good contact with the socket springs. 
The method is illustrated in Fig. 7 

Holding the tube by the glass bulb, insert 
it in the socket as shown in Fig. 8. Be 
sure that the little pin on the side of the 
base of the tube goes in the slot provided 
for it in the side of the socket. Then 
press firmly down and when the prong gets 
to the bottom of the slot, twist the tube 
to the right. The prong will then lock 
firmly in the socket and hold the tube in 
the proper place. If the tube does not fit 
smoothly in the socket, do not try to force 
it in. Rather, remove the tube and examine 
both it and the socket for defects. Cheap 
sockets are not always of the right shape 
and you should exchange any of that kind 
for good ones. Otherwise, in trying to force 
a tube into place, you might break it or 
ruin the socket. 

With everything done as described above, 
you are ready to operate your set. Turn 
on the rheostat about three-quarters of the 
way. Considering that you have a two con- 
trol set, similar to the one shown in Fig. 
10, proceed as follows: Set the dial marked 
tuning at a point midway on the scale. Turn 
the dial marked regeneration until you hear 
a click or squeal in the phones. Set this 
dial at a point just before the click or 
squeal. Never let the set squeal any more 
than you can possibly help, as this causes 
similar squeals in your neighbor’s set. With 
regeneration dial set as noted, slowly rotate 
the tuning dial, first one way and then the 
other until a station is heard. Turn until! 
the station is loudest and then adjust the 
regeneration dial towards the squealing point 
until the station comes in still louder. Here 
again be careful not to let the set squeal. 
Once you learn to tune the set, you will 
be able always to get a desired station by 
setting the dials approximately on the points 
at which it previously was found. 

Sometimes sets are sold without what is 
known as a grid leak, because of existing 
patents. In other cases, the one supplied 
may not be of correct value. The latter may 
be the case if vou find that no matter where 
you set the regeneration dial, the set will 
not squeal. This is an incorrect condition 
and you should change the grid leak until 
the set will squeal when the- regeneration 
dial is advanced. Atypical. grid leak and 
holder is shown in Fig. 9. Sometimes clins 
similar to the ones shown on the holder 
are placed on the grid condenser. -This can 
be readily located in the set. Try several 
different values of leaks until the proper 
one is found. Leaks are high resistances. 
valued .in megohms or fractions thereof. A 
megohm is the term for a million ohms, an 
ohm being the unit of electrical resistance. 


_In Fig. 11 is shown the circuit of a 
simple one tube, two control receiver, with 
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DEALERS: Write for Our 


RADIO-RED-BOOK 


The Catalog that Helps You Sell 
THE FASTEST SELLING 
LINES OF HIGHEST-GRADE RADIO 


ZENITH CROSLEY 


Freshman - Masterpiece 


ACME — BREMER-TULLY — BALDWIN — 
BURGESS — CARTER — CROSLEY and 
FIFTY OTHERS OF 


The BEST and BEST-SELLING RADIO 


If you are not one of our regular DEALERS 
write today for our catalog and discounts. 


WE HELP YOU SELL RADIO 


Our catalog has features that help you sell 
and contains the fastest selling lines of radio. 
Send us your name for our catalog—the Radio 
Red Book—and Trade Discount List. 


WILLIAMS HARDWARE COMPANY 
RADIO DIVISION 


Distributors 


110-120 Vermillion St., STREATOR, ILL. 


Radio Tubes that 


will not blow out 


M. B. SLEEPER 
Editor “Radio Engineering” says: 


“Particularly in a Multi-tube it is advisable to pro- 
tect the tubes by means of KANT-BLO. This is a 
small device designed as a binding post or a fila- 
ment control switch. It is connected to the A and 
B battery circuits in such a way that, even though 
the full B battery voltage of 90 to 120 volts is ap- 
plied to the filaments, they will not burn out. The 
soundness of this suggestion will be testified to by 
many an experimenter who has made a mistake in 
yey! the batteries with a result that a part or 

1 the tubes are blown out. 


Kang Blo 
I 
oe any Short = 


The KANT-BLO is not an extra accessory on your 
set. It is designed as a B battery Binding Post or 
as an A battery filament switch. Post style and 
Switch Style—are at all the best radio stores. If 
your dealer is out of stock send us $2 for a KANT- 
BLO Binding Post Style, or $3 for a Switch Style, 
and we will ship any number of KANT-BLOS direct 
to you, charges prepaid. 


Manufactured by 
GANIO-KRAMER CO., Inc., 


Sole Agents APEX RADIO CO., 
503 Fifth Ave., New York, N. Y: 


N.Y. 


Ford Runs 57 Miles 
On Gallon of Gasoline 


A new automatic and self-regulating device 
has been invented by John A. Stransky, 4327 


Fourth St., Pukwana, South Dakota, with 
which automobiles have made from 35 to 57 
miles on a gallon of gasoline. It removes car- 
bon and reduces spark plug trouble and over- 
heating. It can be installed by any one in five 
minutes, r. *Stransky wants distributors 
and is willing to send a sample at his own 
risk. Write him today.—Adv. ., 


RADI sa 
CATALOG SENT. 
10% = 


SUPPLY CO. ne. 


SQUARE AUTO 36th ST New SUPPLY 
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the various instruments shown in symbolic 
form, as well as by photograph. In this 
circuit, the action, much simplified, is as 
follows : 

The antenna or aerial collects energy sent 
out by the transmitting station which passes 
through the primary coil and thence to the 
ground. However, as it passes through the 
coil, it causes another current to flow in the 
secondary coil. The variable condenser “tunes” 
this coil and by means of that condenser, you 
are enabled to select the station desired, re- 
jecting others that may be transmitting at 
the same time: The current flowing in the 
secondary would not, if passed through a 
pair of phones, make any sounds. It must 
be changed first and the vacuum tube is 
employed to do this. Actuated by the “A” 
and “B” batteries, the tube changes the cur- 
rent and passes it, reinforced by the “B” 
battery, on to the phones. The latter are 
similar in construction to the receiver used 
on telephones and when the current passes 
through them, sounds are produced that are 
the counterparts of those being made at the 
transmitting station. That, in essence, is 
the action in a radio receiving set. Some 
of the details have been explained by the 
writer in past issues of this magazine and 
others by other writers. More details in 
simplified language will follow in the future. 
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The Life and Work of 
Lee DeForest 


(Continued from page 1155) 


p 
H 


TT 


Samurennesesisiss 


upon it. He, the boy said, was a big lookin’ 
guy and was waiting in the office to see De- 
Forest. DeForest went down. The man 
greeted him with warmth. 

Prof. Johnson was an inventor of some 
note, having designed a system of vacuum 
thermostatic control for steam boilers and 
radiators. 
wireless experiments and the coherer and 
thought that he had a possible improvement 
for the coherer. The principle involved 
was the use of a small puff of air to deco- 
here the particles after the passage of a 
signal. He had learned of DeForest’s ex- 
periments and wished his services in develop- 
ing his own system of radio. After a few 
preliminaries, the Professor offered DeForest 
a position as “Chief Engineer” and asked 
what would be demanded as a salary. Lee 
screwed up his courage and asked for the 
magnificent sum of fifteen dollars per week. 
He got it. 

Two weeks later, DeForest with his hand 
baggage and his own private wireless ap- 
paratus, including the electrolytic detector 
which he called the Sponder—short for re- 
sponder—started for the professor’s Mil- 
waukee office. 

At Milwaukee, he plunged into the work 
of making a success of the professor’s 
idea. A transmitting station was installed 
in the town and DeForest was stationed in a 
small shack on the shore of Lake Michigan 
with the Johnson-Fornier pneumatic receiv- 
ing set to attempt to pick up the signals. Of 
course, the idea behind the new coherer 
was all wrong. Marconi and other experi- 
menters had found that an extreme advan- 
tage was gained by placing the filings in a 
vacuum in order: to get away from the 
effects of corrosion caused by moisture al- 
Ways present in the atmosphere. The pro- 
fessor deliberately turned the idea around 
and blew air into the filings. However, De 
Forest was living much better than he had 
in some time and he was pleased. Too, 
Once again he was close to nature, the lake 
Shore, trees and grass. He had felt the 
Separation from it in the city keenly. 

While the experimenting lasted he enjoyed 
himself. But at the end of half a year, the 
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He had read considerably of - 
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Manufactured under license agreement 


Eliminate the complicated bli of cx 


SIMPLICITY Wins! 


ad 


of instruments, 


work more efficiently. 
carding one single part. 


DeRoy Phusiformers. 
no fuss. 


pure reception! 


284 Plane Street 


variometers, couplers and frequency transformers! 
get the worries of balancing and neutralizing this maze 


The DeRoy Phusiformer takes their place and does their 
Build any number of different 
circuits with the same DeRoy Phusiformer without dis- 
Increase your range and volume 
from one to six tubes as you wish simply by adding 
No complicated wiring, no muss, 
Sets built this way do NOT howl, whistle, squeal 
or distort the programs in the slightest—absolutely tone- 


Write for literature. . 


DE ROY RADIO CORPORATION 


WITH 


5, 
For- DIAL 


Price 
$Q00 


EACH 


If your dealer does not as yet 
handle the DeRoy Phusi- 
former, send money order for 
required amount of units. 


Newark, New Jersey, U.S.A. 


a Ct 
CUSHION-RESILIENT SOCKET 


PROTECTS TUBES 


Illinois Sockets have Live Rubber Base that absorbs 


vibrations that would otherwise reach tubes. Not a 
mere pad or washer. 
Model A for Standard Base Tubes ...... $1.25 


Model B for Small Base Tubes ......... 1.00 


ILLINOIS RADIO CO., Springfield, Mlinois 


How To Pass 
U. S. Govt. 
Radio 
License 


Examination 
By E. E. Bucher 


Of inestimable value to those desiring com- 
mercial or Amateur Radio License. Covers 
transmitters, receivers, storage batteries, 
motors and generators, radio rules and reg- 
ulations. 316 actual questions answered! 
Written by a radio expert, author of Prac- 
tical Wireless Telegraphy, etc. Over 150,- 
000 copies sold. Send 50 cents in stamps or 
coin for your copy, postage prepaid to any 
point in the U. S., Canada or Mexico. 


RADIO INSTITUTE OF AMERICA 
324 Broadway New York City 
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Catch Everything 
in the Air! 


Keep your radio bat- 
teries charged — and 
you won’t miss a thing. 


APCO Battery 
Charger does the trick 
over-night for less than 
10c per battery. It’s 
noiseless, clean, com- 
pact. Connects with or- 
dinary light socket as 
easy as an electric 
“flat.” Write for inter- 
esting circular and 


nearest dealer’s name. 


Apco Mfg., Co. 


BATTERGERS 


for “A” and “B” Batteries 


and Crystal Sets 


FRESHMAN 


Double Adjustable 

Crystal Detector 
No more searching for th i 
—Merel~ turn the knob as weeny dil 


For base or panel mount- 

img, complete with Fresh- $1.50 
man Super - Crystal 

At your dealer’-, otherwise send purchese price 


aed you will be supplied 
\\_ A 


CHAS. FRESHMAN CO. 5 
106-7th Avenue, Neo vor” 


professor had made no progress with his 
work, no single improvement had been made 
over the original Marconi works and he had 
spent a great deal of money. 

Matters came to a climax through a young 
German who was working as DeForest’s 
helper. All the time the professor’s experi- 
ments had been going on, DeForest had been 
continuing work on his Sponder in hours 
after work. The young German saw the 
end of his job and said something to De 
Forest about it. In return, DeForests replied 
that there was nothing that could be done, 
since the professor was working on an en- 
tirely incorrect idea. The German suggested 
that DeForest give the professor the Spon- 
der and start work on that line for the 
company. He had seen and helped DeForest 
in some of his work, giving him knowledge 
of the existence of the thing. DeForest re- 
plied that he had conceived it long before 
his entry into the service of the professor 
and so considered it his own property. 

DIFFICULTIES 

The German did what seemed logical; he 
told Johnson of the Sponder and its success 
in preliminary tests. The following day De 
Forest was called to the office. The inter- 
view was comparatively short and inversely 
proportional to its length in results. The 
professor asked DeForest if he had any 
suggestions to make as to improvements in 
the apparatus. Lee replied with a few details 
in the mechanical design of the apparatus 
they were using. The professor said that he 
thought some other line of investigation 
would pay better in the end. DeForest, 
however, maintained that he had no other 
tack to offer upon which to start. The 
professor became furious and told him what 
the young German had said. 

DeForest left the office and likewise the 
employ of the professor, for he refused 
stoutly to let his precious Sponder go into 
the company’s hands. 

A few days later he was back in Chicago 
with his Sponder safely in his possession, but 
without a job or prospects of one. A few 
days around the electrical trade, however, 
brought him a position with the Western 
Electrician, a journal of some note. The 
World’s Exposition was being held that 
summer in Paris and there were voluminous 
French accounts of it to be translated. The 
editor gave DeForest a temporary position 
translating them. The salary was ten dol- 
lars per week. 

He returned to his old hall bed room and 
his experiments. Little progress could be 
made, however, since he had little laboratory 
equipment and less money with which to buy 
it. A few days later he obtained an intro- 
duction to one of the staff at Armour Insti- 
tute. An idea immediately crossed his mind. 
Why not swap a bit of teaching time for 
the use of one of the laboratories? The 
next day he made the arrangements. For 
teaching three hours per week he was to 
have free run of the electrical laboratory in 
which to continue his experiments. 

As time went on, the Sponder became 
better and better in its workings. DeForest 
began to gall under the necessity of splitting 
his time between experiments and work at 
the Electrician. 

During the course of his work at the 
Western Electric Company, he had made the 
acquaintance of one of the younger tele- 
phone engineers, W. W. Smyth. 

He and DeForest had been great friends 
during the previous work at the Western 
Electric and Smyth had become extremely 
interested in wireless. He had drawn up 
DeForest’s first patent application covering 
the electrolytic design of detector or Spon- 
der. 

So it was only a few days after DeFor- 
est’s return and settlement at the Electrician 
that Smyth dropped around to inquire after 
the advances made in the past months. De- 
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SUPER HETERODYNE SET 


Made by a Buffalo, N. Y., radio fan, who used 
Branston Transformers. This is but one of sev- 
mir ater apa in which these transformers can be 
used. 


Increase Your Range 
Use Fewer 1 ubes 
Reduce Panel Size 
Log All Stations 


MPROVE your present Super Heterodyne 
I receiver by substituting Branston Trans- 

formers for those you are now using. 
Make yours a strictly loop set of wide 
range, great selectivity, exceptional tonal 
quality. 
Make seven 199 tubes do the work of ten 
by reflexing. Reduce your panel size to 
7 x 21 inches, with but two tuning controls. 
Increase your range and amplify distant 
stations to the volume of a local station by 
— short wave radio frequency to your 
set. 
Branston Kit No. R-199 contains eight 
transformers matched to the same Resonant 
Frequency, Each one given an operation 
test and absolutely guaranteed—$35.00. 


Send for Blueprints and Catalog 


Send 25c in coin or stamps for complete 
blue-prints and layout covering Super Het- 
erodyne, Radio Frequency and Honeycomb 
Coil Circuits; also complete catalog of Bran- 
ston Quality Radio products. 


Your dealer has Branston Rits 
or can get them for you. 


CHAS. A. BRANSTON, Inc. 


817 Main St., Buffalo, N.Y. 


Manufacturers ef Bransten Violet Ray High Fre- 
quency Generators 


In Canada—Chas. A. Branston, Ltd., Toronto, Ont. 
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Mail Order House 
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Forest showed him the note books and told 
him of various tests made during the Mil- 
waukee stay. Immediately they began their 
work together. : ‘ 

The first steps were: the trials of different 
electrolytes in place of the water which had 
proven so undependable. They tried glyc- 
erine, kerosene, olive oil—in a word, every- 
thing they could procure. Then they began 
experimenting with the best form and metals 
of which to make the two electrodes. 

One particular note on this subject is of 
interest. Most everything but silver had 
been tried, all giving about the same results. 
DeForest began on a Monday morning ex- 
perimenting with silver, a dollar forming 
one electrode. For two days it served and 
the entry for Thursday noted the fact that 
a silver half-dollar was used as one elec- 
trode and tin as the other (the first experi- 
ments proved that tin served well in combi- 
nation with silver). Then the following day, 
a dime took the place of the quarter. Sat- 
urday, the notation states that experiments 
were temporarily suspended, since the experi- 
menter had to eat over the Sabbath! 

Shortly after that episode he resolved 
firmly “to go bare footed while working in 
his room or the laboratory when no one 
was about and stand up at all possible times 
in order that his trousers, well on the way 
to the old clothes man (if he could be per- 
suaded to take them) might last the re- 
mainder of the winter and so that his shoos 
might be retained also. By following such 
a course he could continue his experiments 
and go to an occasional opera and symphony 
concert. 

The sudden interest in music had mani- 
fested itself when a cousin living in Chicago 
had taken him to his first concert. He 
had, as usual, few friends and acquaintances ; 
since his income was hardly inducive to 
elaborate hospitality his Sundays were almost 
barren and his evenings given over to work. 
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RHEOSTAT 


with immovable coils 


Centralab 


ADJUSTABLE 
GRID LEAK 
gives smooth unbroken 
adjustment over 900 de- 
rees—2%% turns of the 
nob — and holds the 
resistance value at which 
the knob is set. 
No. 106—(without 
condenser) . . $1.25 


No. 107—(with .00025 
condenser) . . $1.60 


Centralab 


NON-INDUCTIVE 
POTENTIOMETER 
has no wire-wound re- 


sistor and assures noise- 
less operation of the set. 
No. 110— 

400 ohms .. $1.50 


No. 111— 
2000 ohms . . 63.75 


The coils of the new Centralab Rheostat are made of bright, non- 
corroding wire, and are firmly clamped between and imbedded in 
insulating discs so they cannot move. This eliminates the noise in 
the set caused by lateral movement of coilsaway from and towards 
each other as the contact arm passes over them. It also maintains a 
uniform spacing between windings, giving smooth, even regula- 
tion and eliminating dead spots. 

The contact arm is made of sturdy, spring tempered phosphor 
bronze, and is positively locked to the shaft. The contact shoe 
slides over the resistor at a tangent and cannot catch. The rheostat 
is attractive in appearance and substantial in construction. All 
metal parts except wires are of brass, heavily nickel plated. The 
knob may be adjusted flush with the panel or replaced by any 
standard dial. Single hole mounting. Firm, positive contacts. 


No. 206—6 ohms maximum resistance . $1.25 
No. 230—30 ohms resistance . . . . « $425 
F.O.B. Milwaukee. Write for literature. 


TO JOBBERS AND DEALERS: The trade mark of products of the 
Central Radio Laboratories has been changed from CRL to Centralab 


Cen 


CENTRAL RADIO 
303 Sixteenth Street 


LABORATORIES 
MILWAUKEE, WIS. 


What Others Say 
“We have received stations from Spring- 
field, Mass., to Honolulu, and from Edmon- 


ton, Alberta, to San Juan, Porto Rico (almost 
4,000 miles), with good volume on the loud- 


speaker. On comparison with the super- 

heterodyne, the four tube Biltmore gave the 

same results. ‘The reflex was easier to han- 
dle, however, 

ELLISON RADIO SERVICE, 
315 13th Ave. East, 
Calgary, Alberta, Canada. 
* ¢ * & & 
“I receive stations all along the coast on 
the loudspeaker without any antenna. Tone 


is perfect! 
W. A. HOOKER, 
Medford, Oregon. 
* * © * & 

‘We receive as far west as Dallas, Texas, 
without any antenna, and to Havana, with a 
light socket plug. All on the loudspeaker, 
and while three strong local stations are going. 

THE R. F. MILLER CO., 
113 Frederick St., Mt. Oliver, Penn. 
** © *& & 
Write for literature. If your dealer 
is not supplied, send us his name. 
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Cannon-Ball Headset 


$3.50 


Cannon and Miller have put into Camco 
Headsets and Loud Speakers the best 

that hands. 
machinery, 
and specialized ex- 
perience can pro- 
duce for the price. 
Probably one of 
your neighbors is 
a Camco enthusi- 
ast. Ask him, your 
dealer or write for 
folder 


mod- 
ern 


“Radio as you 
like it.” 


Camco Cannon - Ball 
Headset. $3.50; Cam- 
co Grand Headset, 
$4.75; Camco Loud 
Speaker, complete 
with permanent ad- 
justment Loud Speak- 
er unit. $9.50. West 
of Rockies. $10.50. 


Camco product that 
you buy must satisfy you. 


Every Cameco dealer is authorized 
to cheerfully or the full par- 
chase price to 


Dealers: Ask your jobber about Camco 
products or write for complete details. 


CANNON & MILLER CO, Inc. 


SPRINGWATER, N. Y. 
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JSSCSSSST SCS ESE SCUUSUSUUEDSSEEES: 


DEALERS SAVE MONEY 


By Ordering from Our Bargain 
Catalog of Nationally Advertised 
Radio Goods, Write for lt Today, 


AMERICAN RADIO+r“CO. 


LOTR © WEST 14“ ST, KANSAS CITy, MO 


Ever of a highly emotional nature, the music 


seemed to fill a vacant spot in his character | 
He lit- | 


left so void by his latest vain love. 
erally soaked himself in the sweet melodies 
of the old masters. 
times, after he heard a particularly good 
concert, he would continue to write about it. 
Many times he would attempt to put the 
beauty of the composition on paper, although 
he said that music was superior in its posi- 
tion, since it seeks to express the feelings 
and emotions which are unspeakable. 

Saturday night after Saturday night dur- 
ing the winter season would find him climb- 
ing tier on tier of stairs to reach the highest 
gallery, the cheapest seat in the hall, to lis- 
ten to Beethoven or Wagner. 

This latter writer spoke more plainly to 
him than the rest. His first meeting with 
the incomparable music of Lohengrin left a 
mark upon his taste and. character which 
remained with him ever after. 

Music was his only respite from the ccn- 
tinual grind of work all during the winter 
and spring he spent in Chicago after his 
return from Milwaukee. 


HE work on the Sponder continued and 
gave promising results. DeForest was 
always strong in his belief that the coherer 
and relay method was entirely too compli- 
cated and clumsy for wireless and that the 
logical method of reproducing the signals at 


the receiving station was through the agency | 


of a telephone receiver. To this end he con- 
tinued his work on the Sponder in spite of 
several promising ideas in other directions. 
Along toward the last of the year 1900 the 
experiments reached such a state of develop- 
ment that DeForest couldn’t see the use of 
continuing work with the Electrician with 
such good prospects in view in the wireless 
field. 

He laid the possibilities before Smyth and 
called a sort of consultation as to ways and 
means. The result of the negotiations was 
that Smyth agreed to give DeForest five 
dollars per week and otherwise finance the 
experiments for a share of the dividends to 
be reaped from the work. 
Forest began to give his whole time to the 
work in hand. Things progressed rapidly 
for a time. Very rapidly; Smyth had had 
a great deal of experience in the electrical 
field and he gave much of his spare time 
to helping with the experiments. A good 
part of the notes in the now famous note 
book kept by DeForest during those years 
are the collaboration of the two men. 


THE INCIDENT OF THE GAS MANTLE 


It was during the course of one of these 
experiments that DeForest noted the change 
in brilliancy in a gas mantle while the trans- 
mitter was working. This was the revelation 
that later led to the epoch making concep- 
tion of the vacuum tube detector. This was 
in September, 1909, before DeForest had 
been moved down to Armour Flats. 

While working over the Sponder,. one 
night, the gas light by which he was work- 
ing was not lighted to full brilliancy. De 
Forest was seated at the Sponder operating 
the transmitting key by means of.a string. 
His eye caught the reflected response of 
the light to the sparking of the coil. He ran 
across the street to Smyth and called. his 
attention to the phenomenon. ‘Together they 
pondered the question. 


Immediately the possibilities of the dis- 
covery loomed. A new method of detection, 
more sensitive than anything yet discov- 
ered, something entirely stable which needed 
no attention and changing of polarity dur- 
ing operation as did their Sponder. DeForest 
was in a seventh heaven of happiness. But 
exultation required only a few minutes and 
experimentation and practicality required 
days and sometimes years, so they rushed 
back to the transmitter and began a system- 


For two weeks, some- | 


Immediately De | 
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Radio Hook-Ups 


Tele} 
RADIO 


HOOKUPS, 
Revised Editi 
evise ition 
16 PAGES ADDED 
The most complete, practical and upe 
to-date radio hook-ups book obtainable. 
Just revised and brought up to the minute 


by one of the foremost radio engineers in 
the industry. 

Contains only practical, efficient hook- 
ups, Crystal sets, one tube sets, reflex, 
regenerative, radio frequency, and super 
circuits. 

Gives every important detail of each cir- 
cuit. Size of book, 5 in. by 8 in., bound 
with handsome 2-color stiff cover. 

You Can Obtain a Copy at All Reliable 
Radio and News Dealers. 


Or Write Direct 


Prepaid 


THE E. I. COMPANY 


Sole Distributors 
The Consrad Company 
233 Fulton Street 


The new, remarkable 


ELRACO 


Low Loss Condenser 
leads the field. _Grounded rotor. Single 
hole mounting. Brass plates. Practically 
no loss. Correct in design and construction. 
.00025 M.F. $4.50 0005 M.F. $5.00 
00035 M.F. 4.75 001 M.F. 6.50 
Ask your dealer, or order direct 
Satisfaction Guaranteed 


ELGIN RADIO CORPORATION 
Radio Division, The Elgin Teol Works, Inc. 
63 N. STATE ST. ELGIN, ILL. 


Radio News for January, 1925 1311 


atic investigation of the new discovery. They 
analyzed the mantle, noted its shape and heat, 

jin a word took down notes on every possible : 

contingency. Later, they continued their in- bd 

yestigations. It was some days before they O ec nica. 

discovered the true cause of the change in 

prilliancy. 


As soon as the spark coil was removed to a Knowledge N ecessary 
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another room and the door closed so the 
sound of the spark could not reach the man- 
tle, the light fluctuations disappeared. It 
then became obvious that the sound waves 
from the spark gap caused a change in the 
gas and air currents within the mantle, forc- 
ing the gas from the hotter regions down to 
the less dense spots which were not quite 
so brilliantly lighted, thus causing the distri- 
bution of the gases to be more even through- 
out the burner. However, the seed had been 
sown in DeForest’s mind, a mental note had 
been taken which was held in abeyance for 
a few years, only to emerge, later, in the 
form of the three electrode vacuum tube 
which makes possible the present development 
in the radio science. 

This little episode was passed over in the 
lives of the experimenters with little portent 
to the great changes it was to make later. 
By the spring of the following year, 1901, 
they had a system fairly well worked out, 
one that was stable and somewhat depend- 
able. The Sponder, in its final form, con- 
sisted of two electrodes, with removable 
ends tin plated, separated a short distance. 
In this gap between them there was placed 
a compound of glycerine, tin filings and lyc- 
opodium powder in a glass tube. 

At the beginning, an arrangement had It’s just sood fun to build the 
been made for changing the polarity of the 
terminals of the Sponder every 100 seconds | 
or so to counteract the effect of the cur- Sh k H k 
rents on the compound between the terminals. amroc r" ar ness 


Much work had been done along this line, 


HAMROCK 7 
ewe HARKNESS =D MANUFAC 


eee SERLES are | : AS aAARKNESS 


Licensed under 
U. S. Patent Of- 
fice Serial No. 
719.264 for Ra- 
dio Receiver 
Systems. 


such as the mechanical design of an auto- M4kEE your own set in half-a-day! The For best results 
matic slow break switch to change the leads. Shamrock kit contains all parts necessary Buy only genuine 
With the final development and the com- to build the sensational Shamrock-Harkness SHAMROCK. 
pound used in the commercial tests, the Two Tube Reflex. This set combines the best HARKNESS 
problem was simply solved by the use of features of the leading circuits: distance from Li dP 
two Sponders used at intervals, the change- the Neutrodyne—clarity from the Reflex— seousee Farts 
over giving each time to restore itself for volume from the Regenerative. Detailed direc- The Shamrock Kit contains 
further service. tions, simply told, packed in each kit. No pee. en re eee 
From the beginning of the experiments, technical knowledge necessary. : 
a small spark coil had been used for the Before building your set, mail coupon below PRICE 35 
transmitting end of the apparatus. With for “Shamrock Radio Builders’ Guide Book.” 
the completion of the Sponder and its prac- 
tical adaptation, it was necessary to give a 
little attention to the transmitting end. It SHAMROCK MANUFACTURING CO. Be aac tees oe. is ana 
was this point that brought Freeman—Prof. Dept. 67, Market St., Newark, N. J. a ie aes 
¥ 5 
Freeman of the Armour Institute—on the (pend edie qncsslany ip gndiaeland 3 
Ld 


stage § I enclose 10 cents (U. S. stamps or coin) ! 
ge. ; HAMROC § for, copy of “Shamrock Radio Builders’ g 
At the completion of the first set of test { Guide Book” containing diagrams and com- § 


. ° : lete illustrations for building 10 sets at § 
apparatus, he immediately horned his way FOR SELECTIVE TUNING phe 7 g 
into the DeForest-Smyth combination with . ee s 
the design of a new transmitter. They held The set for the masses gp Name ..... ce cee eee eee ccs eeeteccereceeees ; 
him off as long as possible but he finally as well as the classes ia dss sibsieiign son's Me tdcagps sxe 
= - way site the i Not, however, a . 
until after the first “long distance” tests g Dealer's Name .....cseeceecees Junedeneses 

: : : rae oy > APRPAPAYAVPAVATALALA Y 
had been made in Chicago in which intelli- Be SPAS YAS AEAT SY AES SS hn ssssscansenseneeseeseee et 


gible signals were transmitted from the ex- 
perimental sending station to a temporary | BE A JAZZ MUSIC MASTER RADIO INSTRUCTION 
receiver installed atop the Latoka hotel, one \VER PLAY PIANO BY EAR Courses in Radio Operating or Radio 
1c allyl iil as wh Be Mechanics. Training for a radio job 
. ul conclusion of the ex- required. in shortest possible time. Well equip- 
eg he wrote in his diary: “I have tice— Jost Pg Ca te ped Laboratory and workshop. Ex- 
rd glorious symphonies of Beethoven, the | lessons which you master pert Instructors—Dormitories — Res- 
thrilling measures of Wagnerian music ring- taurant. 

ing through my soul, with joy and inspira- “Radio for Ambitious Men,” 36-page booklet, 

E ton, yet to my waiting ear did that faint . i free on request. 

1 whir-whir’ ticking the h’s of the agreed sic- | Z——© eee eee of, Meee Y. M. C. A. RADIO INSTITUTE 
tal seem the sweetest music—the most en- 0K - 158 East 86th Street, New York City 
thralling sound ever heard by man! 

It spoke of a difficult goal now reached; 


this Free Book 


it sang of great success; it seemed the whir 5000 
of spirit wings, perhaps bearing laurel! In RADIO DEALERS Battery Charger $6.95 
the mystery of its transmission through that buy from Noiseless—direct or alternating current— 


dark void, silency, invisible, timeless, I felt electrolytic type—4 ampere rate. Sold only 
a egy - gee — than Bt had HU DSON - ROSS direct from factory, hence the low price. 
own, the ether realm, to thought bound- ; ; 
id 123 W. Madison St. Chicago WESTERN RUBBER MOLD CO. 


less, to the soul inspirin ife i i 
s, ‘ ‘ g, to life infinitude. i 
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Make Your Loggings 
REALLY Count! 


You don’t have to id hide-and-seek with the radio- 
casting stations. hey operate on definite wave 
lengths. And if your set is equipped with a 


ROUDFOO One Knob 


Vernier 
Low Loss Condenser 


once you get a station, you can log your reading—even 
the vernier adjustment. With this complete logging, you 
can tune in at any time with full assurance that you'll 
get results. Your readings will really count. They’re fool- 
proof! 

The Proudfoot is completely controlled by one knob. 
ou don’t have to shift to an auxiliary knob to make the 


to the most efficient operating angle. 
For best results, install a Proudfoot today. They’re 


priced right— 
‘ With Vernier Without Vernier 
M.F.C, Dialand Knob Dial and Knob 
$3.75 $3.25 


-00025 . 
17 -0003 4.40 3.90 
25 — ‘ 4 4.00 


13 5.25 
4 in, omnes bakelite two piece vitor group and vernier 
IY OEE penis conn caiidupdesnstinessdénasee 00 
: in. upolished bakelite one piece (single scale) dial 
WD MRBTETE cc ccccccccccccovcccccecccseececcecceces 

Polished bakelite knob with pointer (for aiienens 
to matc $0.50 


If your dealer cannot supply you, write us sending us 
his name, 


ea a DEALERS—We have detailed informa- 
~<A [> Fg FR the Proudfoot. Write us on 
CRUVER MANUFACTURING CO. 


2456 W. Jackson Blvd., Chicago, III. 


HARP 
TUBES 


$1 50 


6 Volt, 4% Amp. Det. 
Regular price $3.75 


Every -_ po rege new 
6 V. yr ng $1.75 
ROYAL MFG. CO. 


Dept. 3 
206 Broadway, cor. Fulton St., New York 
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Fixtures” 
READY TO HANG 


(Direct from Manufacturer) 


(Just off _ P: 
Special Propositio: 
Ere Fixture Sune Co, 
STATION R ERI 


well; and in my dreams the castles shad- 
owing yet far, seemed nearer to the morning 
hour.” 

The International Yacht Races were to be 
held in New York the following autumn 
and they had planned to charter a tug 
boat and cover the race for the newspapers 
by means of wireless telegraphy. It would 
make them famous, establish a company of 
firm foundations, put an end to Derorest’s 
long, hard pull for success and recognition. 

Life was good, the way was to success! 

(To be continued.) 


Radio Broadcast News 
RADIO INTEREST IS WORLD 
WIDE 


While the activity in amateur radio work 
and in broadcasting is still greater in the 
United States than in any other nation, the 
past year has brought about marked changes 
in the situation in many foreign countries, 
according to the Electrical Division of the 
Department of Commerce. Today, few are 
the nations which have not recognized the 
popular and growing interest in radio by 
the enactment or revision of regulations 
of one sort or anotiier. 

Naturally, the development abroad has 
had its greatest growth in Europe. In the 
British Isles, France, Germany, Sweden, 
Switzerland, Holland, Belgium, Denmark 
and Czechoslovakia, the broadcasting of 
programs of entertainment and news is on 
a rather regular basis while in Italy, Fin- 
land, Spain and Austria, programs are sent 
out at irregular periods with a decided likli- 
hood of regular schedules being adopted in 
the no great distant future. In other 
countries of Europe there has been some 
sale of long range sets to pick up British 
and French stations. 

In South America, Argentina stands out 
as having made the greatest progress in the 
dissemination of music and other entertain- 
ment by radio telephony, with Chile also 
maintaining regular broadcast service. For 
a time, regular services were also main- 
tained in Brazil and will, undoubtedly, be 
re-established in the course of time. Uruguay 
as a result of broadcasting from Buenos 
Aires, has shown a considerable interest in 
radio, and in Peru arrangements are going 
forward looking toward the establishment 
of regular service. 

Australia and New Zealand have each dis- 
played much interest in the new art and in 
view of the recent lifting ‘of hampering 
regulations in Australia a marked expansion 
in radio interest in that country may be 
looked for. In the Orient, little has as yet 
taken place, though India and Ceylon are 
opening up, and intermittent broadcasting is 
being provided. In Japan, adequate legisla- 
tion has been enacted, making provision for 
the establishment of broadcast stations, but 
little progress has taken place. In China, 
radio is technically barred under an embargo 
forbidding the entry of anything usable as 
war material, though in the British port 
of Hong Kong and in the international 
settlement of Shanghai, some broadcasting 
has been done. 

In no foreign country is the use of radio 
receiving sets as free and uwmrestricted as 
in the United States. Even in Canada users 
of receiving sets must pay a nominal license 
fee therefor, while in some countries the 
restrictions imposed and the license fees 
assessed are onerous. 

While most of the countries, which have 
enacted legislations on radio telephony dur- 
ing the past year or two, have established 
certain wave bands, not varying widely from 
that in this country, which must be used for 
private broadcasting, not a little of the 
European broadcasting is at wave- -lencths 
greater than those in use in the United 
States and for which American sets are 


designed. 
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Pe em 


Only $2.25 C.O.D. 


New Tubes All 
Standard Types 


Only $2.75 C.O.D. 


A Written Guarantee 
with Each Tube 


Dealers Write for Prices 


Victortone Tube Mfg. Co. 
220 North State St. 
CHICAGO, ILL. 


OHIO <nancrn 


A Rend, a, Generator—Built to last a } od time— 
r the Radie Fan whe wants the 


No matter how expensive your set, good » ll 

Ce largely on the strength and “‘pep’’ of your 
“B’’ Batteries. 

“The” Obio Motor Generator Charger will charge your 
batteries in one-third the usual time at 3 to 20 am- 
peres at 6 to 10 volts. Fully automatic, needs no 
watching while charging. Operates quietly and cannot 
charge in wrong direction. Regularly equipped with 
110 volt, 60 cycle, A.C.. Motor, 6 to 10 volt generator. 

Equipped for other service if desired. Ohio Motor 
a — can be made double voltage for charging 

td “B’’ batteries. 
SATISFACTION GUARANTEED OR MONEY BACK 

In writing for details and special prices, state serv- 
ice current and if [a is to be used for ‘‘A’’ bat- 
teries only or and “B”’ batteries. 


The Ohio Electric and Controller 
Com 


pany 
5907 Maurice Avenue, Cleveland, Ohio 


HUDSON-ROSS 


Sells only nationally adver- 


tised radio apparatus. 
Send for discounts. 


123 W. Madison St. Chicago 


To the 
Radio Dealer | }* 


Let us explain how you can make the 
sale of our publications a worth while, well 
paying part of your business. Everyone SP 
that enters your store is a prospective buyer 


of RADIO NEWS. RADIO NEWS will r 
sell with little effort on your part. B the 

You may sell our publications on a single nee 
copy basis with a fine margin of profit or in « 
on a subscription basis with a generous twe 
commission allowance. Pat 

Write now and prepare for the Fall and con 


Winter trade. 


EXPERIMENTER wo 
PUBLISHING CO. re- 
53 Park Place New yee a Air 
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Built as a rule for the wave band 


provided for broadcasting in this country, ' 


American radio sets and certain pafts, have 
been handicapped. to some extent in certain 
foreign markets. On the whole, however, 
it may be expected that the situation as 
regards wave-lengths will tend to improve 
and that there will be less and less handicap 
from this quarter. 

The interest shown by plantation owners, 
mine operators, ranchers and the like in the 
interior of India, Ceylon, Central America, 
South America, Australia and parts of the 
East Indies is sufficient to indicate that the 
field is there. In part, of course, the 
potentialities of these fields cannot be de- 
veloped until better broadcasting is provid- 
ed at points within a distance that can be 
regularly and reliably covered by a good 
modern set. However, in the case of sec- 
tions, such as Central America, Northern 
South America, the West Indies and even 
many of the Island groups of the South 
Seas, the high class American set will to- 
day enable the isolated planter or mine 
operator to reach some of the more power- 
ful American stations. 

Manufacturers and exporters, however, 
have become so accustomed to having the 
merits and possibilities of radio well under- 
stood by the potential buying public, as a re- 
sult of the immense publicity given radio 
by the press of this country, that they lose 
sight of the fact that men in outlying regions, 
in little touch with the newspaper press and 
having little contact with anyone who knows 
radio at all, do not themselves appreciate 
fully its possibilities. To develop the use of 
radio, therefore, in these outlying sections 
some method must be developed whereby 
effective demonstrations can be given. It 
should not be difficult to arrange for such 
demonstrations and it is believed that they 
will be amply justified by the returns that 
will be received. 


R©.A. HAS PORTABLE BROAD- 


CAST STATION 


The Radio Corporation’s traveling show 
will start broadcasting under the call WEBL, 
using a new portable station. The license 
for this traveling broadcast station is one of 
a few issued by the Department of Com- 
merce for mobile stations. It permits 
temporary broadcasting from the R.C.A. 
standard amateur transmitter used for short 
distances. Along with the radio exhibits it 
will be directed by George Clark of the 
Corporation. 


BROADCASTING IN CEYLON 
APPROVED 


It is now announced that the Secretary of 
State has approved the introduction of radio 
broadcasting in Ceylon, the broadcasting to 
be under State control, though not neces- 
sarily operated by the State. The Ceylon 
Government has decided to issue an un- 
limited number of licenses for receiving sets, 
and the broadcasting will be undertaken by 
the radio station at Colombo. 


SPECIAL BROADCAST RECEIVED 
AT GREAT DISTANCE 


Broadcasting in excess of 5,000 miles was 
the remarkable achievement of radio engi- 
neers of the Westinghouse Company recently 
in connection with the heavyweight fight be- 
tween Luis Angel Firpo, “Wild Bull of the 
Pampas,” and Harry Wills, United States 
contender for the heavyweight boxing cham- 
Pionship of the world. 

For the first time in the history of the 
world, fight returns were broadcast direct 
from the ringside by station KDKA and 
te-broadcast by the relay station of East 
Pittsburgh to broadcast stations in Buenos 
Aires, Argentine, South America, and Hast- 
ings, Nebraska, and the peoples of the two 
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BAKELITE 
Condensite 
REDMANOL 


are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 


BAKELITE 
CORPORATION 


A constant factor 
in radio development 


Radio design progresses rapidly—but radio’s 
standard insulation continues to be Bakelite. 

For the further refinement of radio sets and 
parts, radio engineers rely upon Bakelite. 
cal of many new Bakelite applications are the 
Musette Loud Speaker, the Paramount Loop and 
the Amsco Tube Mounting Panel. 

Of all insulating materials Bakelite alone com- 
bines the many characteristics vital to efficient 
radio reception. 

Write for Booklet “B.” 


Send for our Radio Map 


The Bakelite Radio Map lists the call letters, 
wave length and location of every broadcasting 
Station in the world. Enclose 10 cents to cover 
the cost and we will send you this map. Ad- 
dress Map Department. 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 
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\\ 
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THE MATERIAL OF A THOUSAND USES 
———————————————————— 


zp ABSOLUTELY FREE 


Thousands of 


RADIO BARGAINS 


You Can’t Equal This Anywhere 
SRACO head sets—2,000 


STANDARD RADIO CORP. 


227 WEST MADISON ST. CHICAGO 


$60.00 Freshman ‘‘Masterpiece’’ 5 tube Receiver.$55 00 
a Me ae re eee eer 2.50 
Benjamin Cle-ra-tone Sockets .........seeseee 85 
Cardwell .0005 mfd. Condensers ............+++ 4.50 


Gold Band 6 to 1 Audio Freq. Transformers.... 2.25 
Gold Band 43 pl. low loss Condensers $3.00; 23 pl. 2.50 
45 v. Kerton B Batteries, large $2.90; medium.. 2.25 
Amsco Dubl-Wundr Pot-rheo ............ese00 


Price 
MARVEL RADIO SPECIALTY CoO. 
Dept. RN. 132 Nassau St. New York 


z 
Save 25% to 50% 


ON EVERYTHING IN RADIO 


Standard Sets, all types, $5.00 to $79.00. Knocked 
down, sealed kits. All accessories. 150,000 cus- 
tomers. Money back guarantee. Immediate deliv- 
ery. Illus. catalog on request. Special prop. to 
community agents to get into radio business. Radio 
Dept. 122, IMPERIAL LABORATORIES, Coca 
Cola Bldg., Kansas City, Mo. 


CATALOG 


RADIO FANS. Send for our big 
FREE 72 page RADIO catalog. 


ENTERPRISE DISTRIBUTING CO. 


719 Central Ave. Cincinnati, Ohio 


fiw and Dials— 35c to 80c ‘each 


2” to 4” sizes (also special vernier knobs) 


Molded Bakelite 


Socket 
Solid brown Bake- 
lite; nickled 
. posts. Positive 
contact. 


Bell Round 
Socket 45c ea. 


Bell Round 


UV199 Socket . 


Bell UV199 
Socket 


Solid black 
Bakelite : 
nickeled 

posts. Sure 
double- 

spring 
contact. 


Socket 


For panel or 
base mounting. 
Uniaue double- 
wipe contact; 
nickeled posts. An 
ultrafine socket. 


Bell Square 


Bell Square Socket 


sabcepieconsen 80c ea. 


11 Elkins St. 


Buy Bell Radio Products in the individual 
blue boxes with the Bell trademark. 


Send for circular and discount list. 


Bell Manufacturing Co. 


DEALERS: 


Boston 27, Mass. 


EARN MONEY 


AT 


HOME 


YOU can earn $1 to $2 an hour in your spare 
time writing 


ing or soliciting. 


show cards. 
Weinstruct you by our new 


simple Directograph System, supply you with 
h week. Write 


WEST-ANGUS SHOW CARD SERVICE LIMITED 


Authorized 


154 Colborne Building, 


Capital $1,250,000.00 
Toronto, Can. 


FREE 


Send us your name and we will 
mail to you without charge or 
obligation our new 100-page 


Radio Catalog 


which is crammed full of bargains in sets, parts and acces- 
uaranteed 


sories of all kinds. 


Satisfaction 9 


. Write to-day. 


LIBERTY M. O. HOUSE 


Dept. A710, 106 Liberty St. 


continents, so widely separated, were enabled 
“to be present” at an international sporting 
event, in which both were intensely inter- 
ested. : 

“The presence” of the fight fans in the 
United States and South American coun- 
tries at the fistic contest was made possible 
through the operation of the two radio 
broadcasting sets, both situated at station 
KDKA, 450 miles from the actual scene. 
The fight returns were broadcast to the fans 
of the United States on the long wave, and 
to South American countries on the short 
wave. 

The event was broadcast from the ring- 
side, and every action of the fighters was 
minutely described. The equipment used per- 
mitted the picking up of all sounds at the 
ringside, such as the applause and the cheer- 
ing of the immense throng, the sound of the 
gong, the conversation of those close to the 
ringside, the issuing of instructions to the 
fighters by the referee and the advice of the 
seconds of the boxers. 

This broadcast was arranged for and 
clearly picked up in South American coun- 
tries, particularly Buenos Aires, Argentine, 
where arrangements had been made by “La 
Nacion,” the leading South American news- 
paper, to re-transmit in Spanish to throngs 
of interested countrymen of Firpo. 

The antenna of the short wave station is a 
copper tube, erected vertically and supported 
from a pole 50 feet high, The antenna has 
a ball on one end and is made rigid to 
prevent swaying. 


10,000 DINERS IN 62 CITIES HEAR 
SAME SPEAKERS BY RADIO 


In 62 cities of the United States, Canada 
and Great Britain, 10,000 diners met simul- 
taneously October 11 at the world’s first 
international radio banquet to celebrate 
Founder’s Day by the H. J. Heinz Company, 
radio being used as the medium to tie into 
a unit these scattered banquets. 

With the banquet in Pittsburgh acting as 
the key, the entire program at the Heinz 
plant was L-oadcast from the short and long 
wave station of KDKA and picked up on 
receiving equipment which had been previ- 
ously installed in the various banauet halls 
and with loud sneakers, so that every ban- 
queter enjoyed the same program as it was 
given in Pittsburgh. 

Speakers at the banquet included President 
Calvin Coolidge, who spoke from the White 
House, Charles M. Schwab, the Secretary of 
Labor and Senator George Wharton Pepper. 
The.three latter speakers were in Pittsburgh. 
Special direct telephone line connections were 
set up between the White House and Pitts- 
burgh. It carried the President’s message 
to Pittsburgh where it was impressed simul- 
taneously on a public address svstem in- 
stalled in the banquet hall and also on the 
long and short wave transmitting stations of 
KDKA. Arrangements were made in t" 
White House for the President to hear all 
the details of the banquet on a radio re- 
ceiver. « Throuch this arrangement the Presi- 
dent was aware of the progress of the ban- 
quet ‘and was prepared to start his address 
at the proper moment. 

All other speakers were at the banquet 
table, where a most complete system of 
microphone pick-ups had been installed. The 
voices impressed on this pick-up installation 
were carried to the transmitting station at 
East Pittsburgh and from there broadcast 
on the long and short waves. Station KFKX 
located at Hastings, Nebraska, picked up the 
short waves and there rebroadcast the ban- 
quet proceedings over the Rocky Mountains 
to the Pacific Coast. To insure the greatest 
possible blanket of radio signals being thrown 
over the largest possible territory, KYW at 
Chicago, and WBZ at Springfield, Mass., 
also picked up the short wave relaying sig- 
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When you buy a set of Spin- 
tites you buy real tools built for / 


lasting service. 

Shank and head of drop-forged 
steel that stands the gaff of long 
wear; convenient one-piece construc- 
tion, giving greater strength and dur- 
ability; no separate parts to weaken 
with use or get lost. 

Quality tools through and through. 
Heads accurately machined to size. 
Handle of hard wood, rubberoid fin- 
ish—not painted; deeply fluted to 
form a sure and comfortable grip. 
Substantial stee/ ferrule Shank 
firmly anchored to prevent “turning” 
in handle under heavy stress. 

You'll be proud to own a set of 
these convenient Spintites, which en- 
able you to get into the cramped cor- 
ners with ease, making joints that 
are as tight as if soldered! 

Spin’ites Make / cceptable 
HOLIDAY GIFTS 
Set of 5 most popular sizes, 
Round or Hex ents, as Fm — iy 
box $1.00. 
Set of 7 Hex sizes in handsomely 
finished metal base, $3.50. 

If your dealer can’t 
supply Spintites order 
direct from us. Write 
today for Booklet 24 
describing all the 
“Speed-Up” Tools for 
Radio. 

STEVENS & CO. 
Toolsmiths since 1899 
375 Broadway 
New York 


GET AN 
“Interstate” 
Wicker Radio 

Table 


in grey or mahogany _fin- 
ish to match any set. Grey 
table matches DeForest 
Di2 Reflex. All batteries 
hidden by close ornamen- 
tal weaving. Easy rolling 
casters. An innovation in 
radio tables. Onlv because 
we make them in immense 
quantities can we offer 
them at the unusually low price of $22.50. 
We suggest that you 


Buy from your nearest 
Radio Dealer 


If he does not handle our table send check 
or money order, Also please mention name 
of your dealer. Mention finish. 


DeForest Agents Write For Dealer Discounts. 


Side-line Radio Salesmen: Write for attractive 
proposition and territory. 


Interstate Sales Co. 
At Fourth fe. 
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nal of KDKA and repeated on their respec- 
tive wave-lengths the entire Heinz program. 

In Great Britain the pick-up was located 
in the offices of the Heinz Company in Lon- 
don. Here special receiving equipment had 
been installed, which permitted the recep- 
tion of the short waves. From London, spe- 
cial telephone connections carried the signals 
to the other headquarters of the company in 
Great Britain, located at Liverpool, Hull and 
Bristol. Canadian cities had the same re- 
ceiving equipment as that installed in the 
cities of the United States. 


R.C.A. ADDS SHORT WAVE TRANS- 
MITTER TO ITS SEVEN KEYS 
IN NEW YORK 


The first commercial short wave. low 
powered trans-oceanic radio station has been 
licensed, indicating the recognition of this 
means of communication by the commercial 
radio interests, following the successful long- 
distance experiments of engineers and 
amateurs. 

Station WGH of the Radio Corporation 
of America at Tuckerton, N. J., has been 
licensed provisionally to operate on 90, 93, 
97, 100 and 103 meters by the Department 
of Commerce. With this new transmitter 
rated at 20 k.w., the Corporation expects to 
establish auxiliary long-distance commercial 
circuits to Buenos Aires, Berlin and Paris, 
in addition to their seven high-powered, long 
wave circuits operated from New York City. 

When compared with the power and wave- 
length of the main transmitter WGG, at 
Tuckerton, which are respectively 200 k.w. 
and 15,900 meters, the radical step is obvious ; 
only one-tenth the power is to be used. It 
is possible, if this circuit operates success- 
fully, that short wave low power stations 
may eventually supercede the expensive high 
powered stations previously believed essential 
in long transmission circuits. 

The range of WGG is approximately 4,500 
milvs, carrying to Buenos Aires, and, if 
WGH is to establish such a circuit it must 
also function over great distances, at least 
at night, when the peak of the traffic to the 
Corporation’s radio central station New York 
is reached. 

Radio experts believe this commercial 
step is especially significant and that, with 
the development of short wave transmitters 
and receivers, sufficient short wave channels 
will be found for additional circuits of this 
type. Within the band, 90 to 103 meters, 
the assigned wave-lengths may be placed 
much closer together than within longer 
wave bands. Whether the Corporation will 
also receive on short waves is not known, 
but it is pointed out that it will probably 
have no trouble in spanning the Atlantic or 
teaching South America, receiving on the 
longer wave-lengths until foreign short wave 
Stations are established. Dr. Taylor of the 
Naval Radio Research Laboratory stated re- 
cently that with his 1% k.w. short wave 
transmitter at Bellevue, D. C. he has been 
heard in Argentine, Chile and Brazil. West- 
inghouse experiments have been quite suc- 
cessful in short wave transmission, and 
abroad considerable progress has been made. 


GIMBEL BROTHERS OPEN NEW 
BROADCAST STATION IN 
NEW YORK 


After their particularly successful experi- 
ence with station WIP in Philadelphia, Gim- 
bel Bros. have installed a second station. It 
's at their store in New York City and 
sStoadcasts on 316 meters. 

The transmitter is the 1B type Western 
Electric unit consisting of two 250-watt os- 
cillator tubes and two modulator tubes of 
the same rating. The oscillators are ar- 
ranged in a Meissner circuit, slightly altered 
tO provide a separate circuit for the sup- 
Pression of harmonics. The plate and grid 
Coils are mounted in inductive relation to a 
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Standard 
Quality 


Ben Franklin proved 
one idea to be correct Loud Speaker 


Attachment 


When you listen to a Radio pro- 
gram through Holtzer-Cabot in- 
struments, all doubt will be elim- 
inated as to the make you will buy. 


Price, quality and_ thirty-five 
years of experience is the reason. 


$12.00 


Loud 
Speaker Ask your dealer to make a com- 
parison demonstration. 


W 


Holtzer-Cabot Loud Speaker 
Loud Speaker Phonograph Attachment 
No. 2 Universal Head Phones 
No. 4 National Head Phones 


WRITE FOR BOOKLET Department RN 
THE HOLTZER-Cé£ ELECTRIC CO. 


125 Amory Street 6161-65 South State St. 
BOSTON, CHICAGO 


LISTEN TO 


REASO 


BEFORE YOU BUY! 
Wood is sensitive to a wider 
band ‘of sound frequencies than 
any other substance—and, the 
denser the wood, the more sound 
variations it will reproduce, 
ADERA 


Die Cast Wood 

CLEARSPEAKERS 
are made of compressed wood— 
much denser than any natural 
wood. That’s why a MADERA 
is natural in tone; why it 
misses none of the notes in a 
musical selection, nor any of the 
sound variations in the human 
voice. ; No, 807 — Complete 
Don’t be satisfied with less than with powerful sensi- 
a MADERA. If your dealer tive unit. Crystal 
is not supplied, order direct. black, $20.00. 
COMPRESSED WOOD CORP. Natural Wood Finish 
Formerly Amer, Art Mache Co. Mahogany or Walnut 
343 W. Austin Ave.. Chicago, III. $25.00. 


VACUUM TUBES 
REPAIRED 


WD-11, WD-12, 
UV-201A, UV-199, $9.00 
And others for 


Quick service. All tubes repaird by us 
guaranteed to work as good as new. 

Send your dead tubes. All you pay is $2.00 
plus Postage to Postman. 


THOMAS BROWN CO. 
511-519 Orange St., Newark, N. J. 


Insure your copy reaching you each month. Subscribe to Radio News— 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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DEAL DIRECT 
WITH THE 


MANUFACTURER 


THE PIONEER OF RADIO 


A & P 5-Tube Special Neutro- 
dyne Knock-Down 


$25.95 


is exceptionally low for this 
high quality outfit. 


This kit consists of all parts necessary 
to build a five tube Neutrodyne set, includ- 
ing drilled and engraved panel. Coils are 
wound on finest grade bakelite with silk 
wire. There is nothing omitted that is 
necessary to build this set in best work- 
ing condition. 


A & P Standard Neutrodyne 


THE 
FAMOUS A & P 


5-TUBE SET $65% 


HAS PROVEN BEST 
and Rules Supreme 


FROM COAST TO COAST 


All parts for the 
STANDARD NEUTRODYNE 


$32.50 
GREATER 
ATLANTIC AND PACIFIC 
RADIO CORP. 


223 W. 34th Street, New York City 


* Delay 
Liberty M. 0. Howse, pet A679 abe Toman 


To Dealers Who Buy Nationally 


Advertised Radio Goods from Our 
Bargain Catalog! Write for It Today! 
AMERICAN RADIO wv CO. 


CTW 6 WEST 14™ ST. KANSAS CITY.MO 


any month. 
$2.50 a year. 
N.Y.C. 


Insure your copy reaching you 
Subscribe to RADIO NEWS — 
Experimenter Publishing Co., 53 “Park PL, 


variometer consisting of a few turns of 
heavy wire, by means of which the antenna 
circuit is tuned. Fixed series condensers ar2 
used to provide for the transmitter being 
worked close to the fundamental wave- 
length of the antenna, in order that it may 
radiate efficiently. 

The antenna is a four wire flat top sup- 
ported by steel masts 137 feet above the 
roof of the store, which with the. height 
of the building included, means that the an- 
tenna is 307 feet above ‘the ground. A lead 
is brought directly to the transmitter on 
the eighth floor of the store. Brackets are 
used to keep the lead-in free from the build- 
ing, the steel frame of which is used as a 
ground. 

Storage batteries furnish ‘the power sup- 
ply for the transmitter, in order to insure 
freedom from hum or ripple. A 900 cell 
battery, with a current capacity of 20 am- 
pere-hours, furnishes 1,600 volts for the main 
plate supply. Another group furnishes 14 
volts to the filaments of the transmitting 
tubes and has a capacity of 500 ampere 
hours. This furnishes to the filaments 30 
amperes continuously. 

The station is separated from the remain- 
der of the store by double glass partitions, 
thus insuring perfect elimination of outside 
noises in the studio. Particular attention 
has been given to the design of the studio, 
so that hard noises may be softened. Yet 
the most delicate tones do not lose their 
quality, which often happens when the dead- 
ening effect is carried to excess. 

A walk outside the broadcast rooms en- 
ables one to see the artists enter the recep- 
tion room, go into the studio for their 
performance; then passing into the operat- 
ing room, watch the effect of the music upon 
transmitter and amplifier meters— the public 
can see all this, because of the glass parti- 
tions. 

Thus, while the vast radio public hereto- 
fore could only listen to the various stations, 
those who live in and near New York, or 
visit the city, may visualize it as well. No 
pains have been spared in making WGBS 
complete in every detail. 


INCREASED RADIO POWER 


The National Radio Conference, which re- 
cently adjourned at the Department of Com- 
merce, recommended that a general increase 
in power over 1,000 watts was desirable 
in all stations in order to ®vercome static 
and give better service to the listeners. This 
is a question entirely apart from so-called 
super-power stations, of 25,000 or 50,000 
watts, which are not here dealt with. 

In order to include increases up to a maxi- 
mum of 5,000 watts, the Department feels 
that it should be proceeded upon an experi- 
mental basis under strict limitations which 
will insure that this development may be 
without interference with the service of other 
stations or with the reception now enjoyed 
by listeners. The Department is receiving 
many inquiries as to the granting of licenses 
authorizing this use of increased power. 

Licenses for the use, in broadcasting, of 
power up to 5,000 watts on a purely experi- 
mental basis will be issued under the follow- 
ing conditions: 

1. Experiments may be carried on only 


| after due notice to the supervisor of radio 
| of the district and must be at all times 


under the control and regulation of the su- 
pervisor and the Department. 


2. Stations operating under experimental 
licenses may at the outset use a power input 
to the antenna not exceeding 1,500 watts. 
Whenever the radio supervisor of the dis- 
trict and the Department are satisfied that 
the public interest is served by the use of 
such increased power and that no undue 
interference with other stations or with re- 
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Radio Cabinets Strong and 
Rigid. Remember That We 
Pay Mail and Express 
Charges. It Makes Quite a 
Difference When Compar- 
ing Prices. 


Specifications 
Hardwood, rubbed mahogany finish. 
Top hinged, ends of top spleined to 
prevent warping. 


Panel size Depth Price 
Le Roe | Stipes 3.00 
pg | Sema ___ Rahal eRe 3.25 
‘be Re a ihe 3.50 
Ps Gee teas 3.75 
ik RSE Pree _teoppheegere 4.50 
TEBE Gs 9.56 Senn pees okee sce 5.00 
PS vc 8 eee MOh a vaesews 6.00 


Mail and express prepaid east of Missis- 
sippi River. 


We also make Radio Desks and Tables. 
Send for free catalogue 


The Southern Toy Company, inc. 


Dept. N. HICKORY, N. C. 


Radio Loud Speaker 


MODEL 21—A Loud 
Speaker for thousands of 
Radio Fans who are looking 
for a moderate-priced speak- 
er with quality. 

Special (non - vibrating) 
metal horn, 21 inches high, 
bell 11 inches in diameter, 
complete with special loud 
iat unit and 5 foot 
cord 

Made in four finishes: 
Plain Black or Brown 
Satin; also special Alligator 
grain in Black and Green 
or Black Crystalline. 


Price Complete ready for 
immediate use—$9.50 


Non-Adjustable 
Phonograph 
Unit 


$4.00 


Model 21 


Model “‘A’’ 

No extra batteries required with either of above; 

merely connect to receiving set in place of head- 
phones. 

At your dealer’s or sent prepaid on receipt of price. 
Jobbers and Dealers Wanted—Write for Discounts 
ACKERMAN BROTHERS COMPANY, Inc. 
Dept. RN-1 
301 West 4th Street, New York, U. S. A. 
you Ry month. 
— $2.50 a year. 

N. Y. C. 


Insure your Bitto soon 
Subscribe to ws 
Expermenter Publishing ¢ con 53 Park Pl., 
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ceiving sets results, its use may be contin- 
ued. All applicants for such licenses must 
agree in advance that they will reduce the 
power used during the course of the experi- 

mentation whenever the Department or the 
supervisor of radio deems such a course to 
be in the public interest and so directs. 

If as a result of the experimentation 
above specified, the use of the additional 
power is found to be in the public interest 
and the station desires to make a further 
increase, such increase will be allowed in 
successive steps of 500 watts, and experi- 
ments may be carried on at each of such 
increased stages, under the same conditions 
and restrictions as are above specified for 
the first increase. 

4. The Department anticipates difficulty 
in laying down any general rule which will 
be of universal application to all such sta- 
tions. It will, therefore, consider each sta- 
tion as a separate entity and deal with it 
according to the local conditions involved. 

It is anticipated that the location of 
the station will be a factor of great im- 
portance and that the amount of power that 
may be safely used will be in direct pro- 
portion to the distance of the station from 
congested receiving centers. 

6. All such experimentation will be abso- 
lutely at the risk of the station conducting 
it, both as to location and power used, and 
notice is given in advance that these licenses 
will carry with them no permanent rights 
or privileges of any character, are entirely 
temporary and experimental in their nature, 
and are subject to withdrawal or revocation 
by the Department at any time in its abso- 
lute discretion. 

The prime consideration of the Department 
is directed to the listening public. The 
operators of stations must necessarily take 
the same attitude, for broadcasting is finally 
dependent upon them for its support. 

—Department of Commerce Statement. 


SARNOFF INTRODUCES SUPER 
POWER BROADCASTING IDEA 
IN ENGLAND, FRANCE 
AND GERMANY 


Having returned from Europe where he 
remained seven weeks visiting the leading 


radio engineers and scientists in government- | 


al and private radio circles abroad, David | 


Sarnoff, Vice-President and General Man- 
ager of the Radio Corporation of America, 
is still a champion of long wave-length for 
trans-oceanic radio communication after 
making a thorough analysis of the develop- 
ments which have gone forward in short 
waves in Europe, under Governmental and 
private supervision and initiative. 

“T have seen nothing, as yet, in this new 
field of short waves either in Europe or at 
home,” said Mr. Sarnoff, “whic: justifies 
the claim that the present high-power long 
wave stations employed for commercial 
trans-oceanic communiation will be supple- 
mented by the low power stations. Reliable 
radio transmission over long distances dur- 
ing the daylight and business hours, must 
still be conducted with high-power and long 
waves, such, for example, as we are now 
using at Radio Central, on Long Island, N. 
Y. The possibilities of radio development 
in all branches of the art, however, are too 
great and promising to permit any negative 


views that its advance will stop here or | 


there. 


STUDIES MARCONI’S SHORT WAVE 
EXPERIMENTS 


“While in England, I saw a good deal of 
Mr. Marconi and his experiments with short 
waves. These experiments have given fresh 
impetus to the work of research men and 
radio engineers in the United States, where 
the short-wave field has been under scientific 
investigation for several years. It may be 


Sherma-Flex Set 


Here it is! 


This Quality Reflex ‘Sherma-Flex” 
set produces most unusual results. It 
is highly selective. It brings in local 
and distant stations with a fine clearness 
and so strong that 


Many Users Say the 
Volume Equals that 
of a Five-Tube Set 


It has been subjected to numerous 
severe tests under different trying con- 
ditions and in many locations, and in 
every case it has proved extremely sat- 
isfactory alike to novice and expert. 


Don’t Let This Opportun- 
ity Get Away—Order Direct 
from This Ad. —Today! 


NOTHING MORE 


ON APPROVAL—SEND NO 


You have been wanting a real good set 


Weknow it will please you, or wecould not af- 
ford to makesuch awide-open Approval offer. 


THE SET COMPLETE, with all parts of the Receiver assembled, 
in a nice piano-polished, dark mahogany finish cabinet, and with 


= A -eaeaaieg ready to use—nothing more to buy— 5 8 1 Single Circuit Jack. 
Yo cc ccccccvccccc ccc ceccccccccnccceeeceesees . 6 Binding Posts. 
IF YOU WANT TO SAVE THE COST OF ASSEMBLING, we !2 ft. Bus Bar. 
will sell you the parts unassembled, including the $27 i2 | Yq a. No. 20 “pec Wire, 
EEG, TON I Fold n S 66G. oo: 6:6 sc ocovenenadenecém ezel. ACCESSORIES 
You—anyone—can put the parts together in a few hours. Easily 2 yv-201A Tubes 
followed charts and instructions go with every set. 1 Pair Guaranteed Phones. 
; erie t 16 06 { Phone Plug. 
As the price of all the accessories is only.........++ $ 8 2 ? —, * by 
attery, ry Ce 
THE WHOLE OUTFIT, WITH RECEIVER un- $43. 78 1 Coil of Aerial Wire 
assembled, then will cost you only...........seeeee : on co Wir 
If you require long range and this set does not receive over 500 {| insulator Tube. 
miles from where you live, we will take it back and refund your money. 2 insulators. 
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nant Soe 


Invest in a 2c stamp 


Say you are willing to look at 
the set in your express office. 
If you like it, give the agent 
the price, and take it away. 
If after testing and using it 
a reasonable time, you are 
not absolutely sure you got 
your money’s worth, we will 
take it back and refund every 
cent you paid. 


We Pay Transportation 
Anywhere in U. S. 


PARTS 
1 Mahog. Fs Cabinet, 7x14, 
Baseboard 
1 Panel, 7xi4. 
erma-Tran Transformers. 
2 26-plate Sherman Kant-Short 
Vernier Condensers. 
2 Honeyeomb Coils. 
| Rheostat, 
2 Sockets. 
2 Micadons. 
{ Fixed Crystal Detector. 


N= 


From N. Yethis set brings in Hastings, Neb. 
using Ducon plug. Also Miami, Fla., on loud 
speaker, using aerial. Chicago comes in with 
great volume on loud speaker, using bare 
wire aerial, WITHOUT INSULATION, IN POUR- 
ING RAIN/ Greater distance on phones! 


Telegraph your order—we will pay for the 


Be a Motion Picture 
Photographer 


$100 to $250 a week. New plan qualifies 
you quickly in spare time at home. 

learning. so opportunities in 
Commercial, Studio Portraiture and News 


CAMERA FREE View Camera. New Booklet 


explains everything. Write today. New York Institute of 
— Dept. 561, 113 West 36th Street. New York 


"Motion Picture or Professional 


low cost with a 


Saws 2 stock. Dedoss 1” wide by 1%” 
attached to any light s 
Write for 


W. B. & J. E. BOICE Dept 


Insure your copy reaching you each month. 


LIBERTY MAIL ORDER HOUSE 


Dept. A712, 106 LIBERTY STREET, NEW YORK 


N & K Phonograph Unit 


rich, mellow tone. Attaches 
pe ‘without screws, to any 
standard phonograph. $7.50 at lead- 
ing radio stores. Write for 
folder. 
Th. Goldschmidt Corp., 
Dept. Ri, 15 Ly Ste 


A Message to RadioBuilders from“Buzz Boice” 
Saw your bakelite panels, and build beautiful cabinets at very 
BOICE-CRANE UTILITY SAW 


A saw built for heavy duty at a remarkable price, 
miters, rabbets and many other operations with speed and accuracy. 


Leeriptive 1 folder on bench saws, band saws and jointers. 
- 812-A TOLEDO, O. 
“The largest makers of small Bench Machiges in the World’’ 


Experimenter Publishing Co., 53 Park Place, N. Y. 


New York City 


Saws, sands, grinds, 


deep. Driven by motor 


Seld en an Absolute Money- 
Back Guarantee 


Subscribe to Radio — 50 a year. 


39 W. Adams St., 
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is AmerTran 
the Best? 


AmerTran is recommended 
to you as the “best” audio 
frequency transformers be- 
cause: 
the most 
All 
tones are amplified nearly 
alike. 

AmerTran insures amplifi- 
cation of the highest order 
with minimum distortion. 

AmerTran makes tubes de- 
liver the utmost in volume, 
clarity and tone quality. 

Use a pair of AmerTrans and 
you have the combination to 
give all two stages can possibly 
deliver. 

AmerTran is made in two 

types, one quality. 

Price either model, $7.00 at 

your dealer’s. 


Send for leaflet giving useful 
amplifier information. 


Transformer builders for over 
twenty-three years 


AF6 ratio 5-1 or AF7 ratio 314-1 
AMERICAN 
TRANSFORMER 
COMPANY 
177 Emmet St. Newark, N. J. 


AmerTran has 
uniform amplification. 


AMERIRAN 
DEALERS! 


Write For Discounts on 


BURNS FEDERAL 
BREMER-TULLY FROST 

ACCURATUNE DUBILIER 
DAVEN 


SHAMROCK 
and Other Standard Lines 


PRAIRIE STATE RADIO CO. 


te 
etc. THEPRESSCO., 1-72 


Chicago, Ill. 


confidently expected that the use of short- 
waves will immeasurably and in a practical 
way advance the art of radio communication 
in the field of wireless telegraphy as well 
as wireless telephony. 

“To my mind, one of the greatest ad- 
vantages which will result from experiments 
now being conducted with short-waves, is 
the increased knowledge we shall gain of 
the behavior of different wave-lengths in the 
conducting medium between the sending and 
receiving stations. Much has already been 
accomplished in perfecting the radio sending 
and receiving instruments; but much more 
still remains to be learned about what actual- 
ly occurs to the electro-magnetic waves in 
the space which separates the receiver from 
the transmitter. As we learn more about 
Nature’s secrets, now hiding in the great 
outdoors, we shall come nearer our goal 
of completely eliminating static, interference, 
fading and other scientific problems still re- 
quiring solution. 

U. S. BROADCASTING FAR SUPERIOR TO 
EUROPEAN 

“I investigated the broadcasting system of 
England, France and Germany, and met the 
principal persons both in Governmental and 
private circles, responsible for the develop- 
ment of radio in Europe. My conclusions 
are, that broadcasting, which was initiated in 
our own country, has advanced in the United 
States, both as a Public Service, and as an 
industry, to so great an extent as to make 
comparisons with European Countries al- 
most impossible. In France it is just begin- 
ning, and in Germany it has hardly begun. 
In England greater progress has been made 
than in other European countries. About 
800,000 Government licenses have been 
issued permitting British listeners to receive 
programs from the air. But even in Eng- 
land, broadcasting cannot be said to compare 
favorably with the United States, either as 
to quality or variety of programs, or as to 
effectiveness, simplicity, or small cost of re- 
ceiving apparatus, manufactured and sold for 
home use. 

BROADCASTING ABROAD LACKS 
FREEDOM 

“Nor is there to be found abroad the 
same freedom from censorship and restric- 
tion which exists here. For example, in 
England, where freedom of speech has been 
such a heralded tradition, political broad- 


| casting is forbidden over the radio stations, 


which are all controlled by the British Post 
Office. In other European Countries, Govern- 
mental regulations and restrictions are even 
more severe, and these, in a large measure, 
restrict and retard the growth of the broad- 
casting art in Europe, and at the same time 
deprive their listening public of the freedom, 
enjoyment, and instructive information avail- 
able to all in the United States. 

“IT endeavored to interest the British, 
French and German broadcasters in the idea 
of increasing the power of their sending sta- 
tions, so that the programs of London, Paris 
and Berlin might be easily heard by the 
American listening public. At the same time 
I suggested the possibility of American sta- 
tions sending over their programs, which 
could be regularly heard abroad. Much in- 
terest was shown in these proposals, and I 
believe that an era of trans-oceanic broad- 
casting is near at hand. Realization of such 
a plan, would greatly enhance the value of 
broadcasting to the public on this side as 
well as on the other side of the Atlantic 
Ocean, and help to bring the old and the 
new world a little closer together.” 


KDKA SIGNALS HEARD NEAR 
THE NORTH POLE 
Eclipsing the recent achievement of in- 
vading the southern and western part of 
South America, when the signals from 
KDKA were received on successive nights 
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RADIO 
READING 
COURSE 


ee cra. 


A Complete, Practi- 

cal, 5 Book Course on 

Radio and Its Every 
Detail 


All the technical details and a thorough 
explanation of radio reception, written in 
easily understood, non-technical language 
by a foremost radio engineer and inven- 
tor. Over 100 graphic drawings give you the 
knowledge to intelligently buy, design, 
build, operate and maintain radio receiving 
apparatus. Tells you how to locate and 
correct troubles, how to make your appa- 
ratus more efficient and gives you a ther- 
cough knowledge of radio science. 


SEND NO MONEY 


By special arrangement you can own this 
$10 Course comprised in the set of five 
books for only $1.97—if you act at once. 
Simply send us your name and address. 
Upon receipt pay the postman only $1.97 
plus postage and the books are yours. The 
supply is limited so order at once. 

This set of five handsome Lecture Books 
are a complete radio library. To own them 
is like having a trained engineer or in- 
structor at your side, answering questions, 
pointing the way. No matter what your 
interest in radio, take advantage of this 
attractive special offer and be the owner 
of this fine set of books. 


Sole Distributors 
CONSRAD COMPANY 
Sales Agents 
233 Fulton Street, | New York City 


BERMi | A 

" LINE | 
BERMUDA 
Playground of Eternal Springtime 


(Average Yearly Temperature of 70°) 
Only Two Days From New York 


Sailings Twice Weekly 
From New York Wed. & Sat. 


Via Palatial new Twin- 
Screw Oil-burning Steamers. 


“FORT VICTORIA” 
“FORT ST. GEORGE” 


Fastest ‘steamers on the New York-Bermuda Route 
Offering Passengers the comforts and conveniences en- 
joyed on highest class transatlantic liners. Tickets are 
interchangeable on these two steamers, which land their 
passengers directly at Hamilton Dock. 

Modern Hotels—No Passports—All Sports rs 
including Golf, Tennis, Sailing, Bathing, Horse Racing, 
Fishing, Riding, Driving, etc. 


ST. GEORGE HOTEL, Bermuda. Especially attractive. 
located in the historic, picturesque and quaint part of 
Bermuda, Excellent cuisine and service. Magnificent 
tiled covered and heated swimming pool. 
WEST INDIES 
Delightful Cruises to the Gems of the Carribean Sea. 
For Illustrated Booklet on Bermuda, St. George 
Hotel or West Indies, write 


FURNESS BERMUDA LINE 


24 Whitehall St.. N. Y.. or Any Local Tourist Agent 
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at Santiago, Chile, the experimental short 
wave transmission of the Westinghouse sta- 
tion penetrated the Far North to within 
approximately 11 degrees of the North Pole. 

The signals broadcast from the East Pitts- 
burgh station were picked up by the Cana- 
dian Government S.S. Arctic at Cape Sabine 
many miles north of Etah, the winter head- 
quarters of Donald MacMillan, the noted 
Arctic explorer, in the continuous daylight 
zone and in spite of the very heavy summer 
static. 

Some months ago the Arctic left Quebec 
on a voyage to Etah, Greenland, equipped 
with a full quota of specially designed radio 
apparatus, and since her departure the polar 
ship has been in almost continuous com- 
munication with station KDKA. 

The course of the Arctic took her to 
Blockhead Island at the mouth of Cumber- 
land Gulf and across Davis Strait to God- 
havn on Disko Island off the Greenland 
Coast. The vessel then crossed to Ponde 
Inlet and north to Dundas Harbor on Devon 
Island, north to Craig Harbor on Ellesmere 
Island and from there to Etah. From Etah 
the expedition sailed to Refuge Harbor, the 
winter headquarters of MacMillan. Arriving 
there, and finding navigation conditions good 
for a venture north, the Arctic proceeded 
northwest from there to Cape Sabine, which 
point is considerably farther north than 
where either Peary or MacMillan wintered. 


FLORIDA TO HAVE A POWERFUL 
BROADCAST STATION 


Miami is soon to have the largest radio 
station in the South, and one of the three 
largest in the United States. It will be 
located at Hialeah, a suburb of Miami, and 
will be constructed by the Tropical Radio 
Company. Work on it will commence the 
first of the vear. 

George S. Davis, general manager of the 
company, announces that work on the plant 
‘ill be rushed to completion with a view to 
having it ready for broadcasting by March 
30. 

Both the Western Union and Postal Tele- 
graph Companies have announced that they 
will establish wire connections with the new 
plant, and it is said there is a strong pos- 
sibility that direct wires will be installed 
between the station and the New York 
offices of the two companies to give quick 
wireless connections with South American 
stations. 

The Western Union Company, it is said, 
will install first class wire connections be- 
tween Miami and Hialeah, by way of 
Lemon City, at a cost of about $10,000. A 
similar amount probably will be spent by the 
Postal Telegraph Co. 

The Tropical Radio Company is owned 
by the United Fruit Co., which now con- 
trols the Miami Beach wireless station. As 
soon as the Hialeah plant is completed, the 
other will be surrendered by the owners. 
The new plant will be similar in operation 
to that of the Tropical station at New Or- 
leans, which receives wireless messages from 
all stations in South and Central America, 
and re-distributes them to American recipi- 
ents by telegraph. 


BROADCAST OF COPYRIGHT 
MUSIC NO INFRINGEMENT, 
COURT RULES 


A decision of great interest to broad- 
casters was recently rendered by United 
States District Judge Knox, in the Federal 
Court for the Southern District of New 
York. The case of the “American Society 
of Composers, Authors and Publishers,” 
made in the name of Jerome H. Remick and 
Company vs. The General Electric Company, 
a member of the National Association of 
Broadcasters, was to enjoin the defendant 
from broadcasting music of the Society 
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of your home. 


The Super Loop for Your “Super” 


The Red Seal Map-Loop Aerial is needed to complete the attractive 
appearance of any set designed for loop reception. It replaces the usual spider’s 
web of wire with a handsome broadcasting map—an ornament in perfect 
keeping with your good looking radio cabinet and the other tasteful furnishings 


In the Map-Loop the wires are concealed between two maps of the United 
States on which the broadcasting stations are listed and located. The frame 
and base are solid mahogany. Further interest and decorative quality has been 
given the maps through faithfully employing the odd technique of the old map 
masters of the 17th Century. 


Red Seal Collapsible Loop Aerial 


MANHATTAN ELECTRICAL SUPPLY CO., Inc. 


NEW YORK CHICAGO ST. LOUIS , SAN FRANCISCO 


MADE BY THE MAKERS OF THE FAMOUS RED SEAL BATTERIES 


PRICE—$20.00 


This indoor loop may be collapsed for use with 
portable sets. Thumb screws lock its arms rigidly 
into place when extended, preventing collapse should 
the loop be accidentally struck. 

The base carries a circular scale on which may 
be marked the call letters and position for best 
reception from any particular station. A _ special 
plug connects the loop to the base in a manner 
which allows free rotation without tangling the 
connection wires to the set. This plug also allows 
the loop to be fixed on top of your cabinet by means 
of a standard telephone jack. These same struc- 
tural features are used in the Map-Loop Aerial 


above. 
PRICE—$7.50 


Ask for 


nhattan 


RADIO PRODUCTS 


fits Grid Leak | 
any mounting 


FRESHMAN PLUNGER 
TYPE VARIABLE GRID. LEAK 
was designed especially for the non-tech- 
nical set owner who can replace in an in- 
stant the fixed grid leak with this new, 
efficient cartridge type Variable Grid Leak: 


without requiring the 
change of a single wire. 


Save % Cost | 
of New Tube 


Guaranteed Vacuum Tube 
Repairs at Popular Prices 


We try to maintain 24- 
hour service. 

All repairs guaranteed. 

Tubes satisfactory or 
money refunded. 

Special discounts to 
ealers. 

Send broken and burn- 
ed out tubes parcel post. 

Repaired tubes returned 


106-7th Ave. t parcel post, C.O.D. 
rll on nae HARVARD RADIO 
Ugo i! LABORATORIES 
' | 


200 Old Colony Ai 
80. BOSTON. MASS. 
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Won’t Warp 
or Swell! 


Heat won’t warp a red stripe 
Bakelite-Dilecto panel and water 
won’t make it swell. No weather 
element can change its form or 
sleek finish. 


Dilecto 


(Distinguished by its Red Stripe) 


Makers of finest radio sets use 
Bakelite-Dilecto for panels. Ama- 
teurs who make their own outfits 
know it to be the most satisfactory 
material known. Identify genuine 
Bakelite-Dilecto by its red stripe. 


The Continental 
Fibre Company 
Factory: Newark, Delaware 


Service from: 


NEW YORK SAN FRANCISCO 
Woolworth Bldg. 75 Fremont St. 

CHICAGO LOS ANGELES 
Wrigley Bldg. 307 S. Hill St. 

PITTSBURGH SEATTLE 


301 Fifth Ave, 1041 6th Ave. So. 


For DEALERS Only 


Send name TODAY for our 
big, new 84-page catalog. FREE 
to dealers only. Fully illustrat- 
ed, with descriptions and special 
prices on high e stand 


Dealers sets and supplies. 
Unusually attractive dis- 
send nam counts to dependable dealers. 
TODAY Orders filled same day received. 
rj Write NOW for big, free cata- 

M log. 

FEDERAL RADIO COMPANY 
Distributors of High Grade Radio Sets and Suppties 


ALNART 


**TROUBLE-PROOF” 


RADIO PRODUCTS 


played under authorization of members of 
the Society by the orchestra at a hotel in 
Albany. The point of the decision is whether 
or not radio broadcasting of musical compo- 
sitions can, under any circumstances, be a 
public performance for profit. It is not an 
infringement if according to Judge Knox 
the playing of the musical composition which 
is being broadcast is authorized by the owner 
of the copyright. In other words, it is no 
infringement for a broadcast station to trans- 
mit performances of musical compositions 
by orchestras in hotels or elsewhere, when 


| the playing of the piece by the orchestra is 


| itself authorized. 


On this subject Judge 
Knox says in part: “By means of the radio 
art, the broadcasters simply make a perform- 
ance available to a number of persons who, 
but for his efforts would not hear it. So 
far as practical results are concerned the 
broadcaster of the authorized performance of 
a copyrighted musical selection does little 
more than a mechanic, who rigs an ampli- 
fier or a loud speaker in a large auditorium, 
so that persons in remote sections of the 
hall may hear what transpires upon the 
stage. Such broadcasting merely gives the 
authorized performer a larger audience and 
is not to be regarded as a separate or dis- 
tinct performance. The performance is one 
and the same, whether the listener-in be at 
the elbow of the leader of the orchestra play- 
ing the selection, or at a distance of a thou- 
sand miles.” 

The importance of this decision is readily 
perceived. It overrules the claim constantly 
made by the Society that broadcasting was 


| a performance in itself. 


CALIFORNIA AND NEW YORK 
CITY LEAD BROADCASTERS 


California leads the states in numbers of 
broadcast stations in operation, and New 
York is first among the cities, a study of 
Department of Commerce lists discloses. 
The sunny state has again retained the 
premier position with a total of 44 stations 
on the air, Pennsylvania being second 
with 36, Ohio third with 32; and Texas 
fourth, having 30 active broadcasters. Other 
states trail along as follows: New York 
and Illinois, 29 each; Washington and Mis- 
souri, 23; Towa, 21; Nebraska, 17 and 
Michigan, 16. 

Among the most active cities, New York 
boasts of 12, Philadelphia follows with 11, 
Chicago 10, Los Angeles and Seattle 9 each, 
Minneapolis and New Orleans 8, St. Louis 
and Omaha 7, and Denver, Washington, D. 
C., Portland, Ore., and Pittsburgh, 6 each. 


Radio Trade News 
GROWTH OF RADIO EXPORTS 


Not only has the growth of the radio 
industry in all phases been rapid and great 
in the United States, but exports are grow- 
ing as well. This country is the leader 
in export of radio apparatus at present and 
from all indications, will continue to hold 
that ‘position. 

Three years ago there were about a dozen 
manufacturers of radio apparatus in Amer- 
ica; the only demand then was for com- 
mercial telegraph equipment. A conservative 
estimate today is that 325 firms are sending 
apparatus out of the country. 

Some idea of the volume of. business done 
in the export trade this year may be 
gained from the fact that for a _ period 
of seven months ending Aug. 1, radio ex- 
ports totaled $2,123.32, compared with 
$1,894,823, during the same period last 
year, showing an increase of over $250,000. 
Since the first of this year the average 
monthly value of radio exports has been 
well over $300.000, comparing favorably with 
$270.000 for the same period last year. 

Government statisticians have made the 
statement that our manufacturers can always 
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REFLEX CRYSTAL 


Insures greater distance, selectivity, 
sensitiveness. Replace your present 


crystal with the Grewol* Fixed De- 
All you need to improve 


tector. 

your set. 
If your dealer does not carry the 
Grewol detector, mail your order di- 
rect (mentioning your dealer’s name), 


Patented May 15, 1923, Serial No. 1454997, 
Infringement subject to prosecution. 


GREWOL 2in 1 CRYSTAL 


Two surfaces 
instead of one; 
double life ¢ 


double value. ui 


va 


UU 


Jobbers! Write For 
Exclusive Territory Proposition 


VaRanreco 8Y 


GREWOL MFG. CO. 
NEWARK, N.¥J. 


HERE IT IS! 


The Terlee Acme 
Reflex Receiving Set 


This is the set we announced last month embodying 
the famous Acme Reflex circuit. One step of tuned 
radio frequency is applied to the standard Acme Reflex 


circuit (rights fully protected). Three stages of un- 
tuned radio frequency amplification and three stages 
of sudio frequency amplification give you eight-tube 
efficiency in performance with a five-tube set. Crystal 
detector insures purest tone and eliminates detector tube 
adjustment. 

The Terlee-Acme Reflex Receiving Set 1s easy to set 
Works beautifully with any reliable 
loop aerial and loud speaker. Two dials simplify tuning 
and permit definite logging of stations. Potentiometer 
and —— are combined in one non-critical adjust- 
men 

If you want a set with selectivity and range, but 


up and operate. 


the Terlee-Acme Reflex Receiving Set. 
dealer. If he cannot give you complete information, 
write us sending us his name. 


JOBBERS—Write us for 
the details and prices. 
Eastern Sales Agent—L. C. Price & Company 
Hartford, Conn. 


Western Sales Agent—Detsch & Company 
San Francisco, Los Angeles, Portland, Denver 


TERLEE ELECTRIC & MFG. CO., 
443 S. Dearborn St., Chicago, IIl. 


“Makers of Radio’s Rest for Better Radio Results” 
Ana dieieiitaihtaalcminenail 


MICHIGAN RADIO CORP. 
Detector and Amplifier Units 
Grand Rapids, Mic. 


j| 


| a 
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compete with foreign trade on a quality 
basis. It is well.known that many ‘foreign 
countries restrict the import of apparatus. 
Of course, this is a serious handicap, but 
in several cases these market restrictions are 
being lifted. Australia has opened her doors 
o imports, as has Poland and South Africa, 
Another difficulty has been that some of 
the foreign governments have placed a tax 
on receiving sets, which materially reduces 
the number of listeners. In South Africa 
this “listening-in” tax is about $10 a year, 
and in Australia the same amount is charged. 

In spite of all these difficulties radio 
exports are increasing monthly over the same 
periods last year. There was one exception 
to this: In July, 1923, we exported to 
Sweden $443,000 in radio goods, bringing 
exports up to $682,885, while the figure for 
the same month of 1924 was 43 per cent. 
of it. 


UNDEVELOPED FIELD FOR 
RADIO 


A possible field exists for the sale of 
high grade radio receiving sets to commu- 
nities that have irregular mail service in 
more or less remote regions. The interest 
that is shown by people living in the interior 
of India, Ceylon, Central and South Amer- 
ica, Australia and portions of the East Indies 
is sufficient to indicate that the interest is 
there. While the potentialities of these mar- 


kets cannot be fully developed until better | 
broadcasting is provided within a range that | 


can be regularly covered by a good moderft 
set, even at the present time in northern 
South America, Central America, and many 
of the South Sea Islands the high grade 
American set will receive some of the more 
powerful American stations for the isolated 
planter or mine operator. 

Manufacturers and exporters are reported 
to have become so accustomed to having 
the merits and possibilities of radio so well 
understood by the buying public, as a result 
of the great publicity given radio, that they 


lose sight of the fact that the people in- 


these remote regions can not fully appre- 
ciate what a receiving set in the house would 
mean. To develop the use of radio in out- 
lying regions some method of demonstration 
must be resorted to, which should not be 
very difficult to arrange. Surely such dem- 
ostrations would amply repay in the returns 
that would be received. 


THE TREND OF RADIO DEVELOP- 
MENTS 


A year ago it was predicted that demand 
for radio receiving sets would slacken, since 
it was believed that the market was becom- 
ing saturated, but a review of developments 
in the past year has convinced the Depart- 
ment of Commerce that the reverse is true. 
A notable increase in the sale of radio re- 
ceivers was shown, in that time, retail sales 
approximating $150,000,000. During the last 
holiday season receiving sets were purchased 
on a far greater scale than at any time 
since such apparatus became available to the 
public. A feature of the development indi- 
cates that the purchaser of a cheap or simple 
tadio set will sooner or later buy a more 
expensive one. 


RADIO TRADE INCREASING 


The steady development of the radio in- 
ustry was forecast by President H. M. 
Shaw of the National Radio Trade Asso- 
_ at a meeting held recently in New 
ork, 

“More than half the people in the United 
States will enjoy the benefits of radio re- 
ception in the coming 12 months,” Mr. 
haw said. 


Newspapers and magaziens with radio sec- 
tions and pages is more than sixty million. 
Allowing for duplication of circulation, even 


“Today the paid circulation of | 


StationsYou Never Hear 


SPACED TO FIT 
‘THE STANDARD 
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~thru scientific tube tuning 


The most important (and most neglected) tuning unit on your set is the tube. It is the one thing 
you can adjust to bring weak stations to audibility—to eliminate distortion on local programs. Coils 
and condensers are easily tuned to incoming waves, but wave-length isn’t everything. The antenna 
gets distant broadcasters but their signals never reach the phones unless you tune the tube to the 


different characteristics of the weak, distant stations. 


Here are two instruments distinctly de- 


signed to improve reception through their ability to control tube action— FIL-KO-LEAK to tune the 
grid by securing correct grid bias—FIL-KO-STAT to tune the plate-filament circuit by its control of 
electronic flow. Together they assure you maximum audibility, clearer signals and freedom from 


FIrKO-LEAK. 
SCIENTIFICALLY C 
VARIABLE CRI tah a a 


LEAK 2 
nada 


Individually Calibrated)” i: 


You will get stations you never, heard before with 
Fil-KO-Leak. Clear up distortion and increase volume. 
You can “log” your Fil-KO-Leak as you do your other 
tuning units. Each Fil-KO-Leak is individually hand 
calibrated over the operating range of-all tubes 14 to 5 
megohms. Set it for specified resistance and adjust 
it for best results. Resistance read in megohins through 

anel peep-hole. (Base-board mounting furnished.) 
) worrthom, element constant, accurate, not affected by 
atmospheric conditions, wear or jarring. Assures 
smooth, gradual control of resistance and correct. grid 
vias, Unconditionally guaranteed. 


oscillations and other tube noises... They bring zn stations you never heard before. 


Fu-KO-stat 


SCIENTIFICALLY CORRECT RADIO RHEOSTAT 
with Battery Switch 


é: 


to Canada 
$2.75 


Tune your tube filament with Fil-KO-Stat and receive 
stations you never heard before, get greater distance, 
louder signals, sharper tuning, freedom from tube 
‘noises. Fil-KO-Stat is the only rheostat that permits 
adjustment over: the entire operating range of all tubes 
and enables you to get maximum audibility in phones 
or loudspeaker. And now the improved model is fitted 
with battery switch that attaches to the regular mount- 
ing screws. * Distinctly signals “on” and “off” and 
enables you to.break circuit without changing Fil-KO- 
Stat adjustment. Fil-KO-Stat fits any type tube in any 
hook up, Unconditionally guaranteed. 


SCIENTIFICALLY CORRECT 
INDIVIDUALLY CALIBRATED IN OUMS 


5000 to 250,000 ohms 
r use in resistance 


Fo 
coupled amplification or across secondary of. trangformer 


The “DX Booklet” on “Improved Reception Through 
Scientific Tube Tuning” sent on receipt of 2c postage. 


FRANCISCO « 648 HOWARD St, 
‘ta ma» Do a BO 


DISTRICT SALES OFFICES 
NEW YORK 342 MADISON AVE. 


————— 
CUR GINSTRUMENT ©) x2z305 sesronon avs, 
E HARRISBURG — PENNSYLVANIA : 
SR LEE SA A RE SO net 


Frank D. Pearne, RADIO AUTHORITY, 
Says: 

“The only reliable way to determine if “B’’ Rat- 
teries are still capable of service 
is by testing with a Voltmeter.” 


YOU NEED THIS 


Tests B Batteries 0 to 50 Volts. 
Guaranteed accurate. Indian 
Head Ammeter at same price. 
If your dealer can’t supply you 
send money order to us. Also 
name of your favorite radio dealer. 
Dealers and Jobbers. Send for attractive proposition. 
also list of other fast sellers with attractive dis- 
counts, 0. JACKSON & COMPANY 

Dept. So. State St. Chicago, Ii! 


E. 
E. 500 


DEALERS’ SERVICE 


We are distributors for such 
representative lines as: 


Freshman Masterpiece and Parts 
Royal Knight (McCall Pat.) 
R. R. Super-Heterodyne Kits 
Triangle Low Loss Condensers 
Ultra Handy “A” and “‘B’’ Chargers 
Adroit Electrie Soldering trons 
Accuratune Dial 
Bowman Low Loss Condensers 
Benjamin Sockets 
3remer-Tully 
Zell Sockets and Dials 
3erwick Phones 
Hoosick Falis Products 
Thordarson Transformer Co. 


And many more standard lines. 


FRIEDLANDER-KOPPLE RADIO SERVICE 
149 Church St., New York. 


Telephones: Barclay 9337-4919 


Insure your copy reaching you each month. 


Subscribe to Radio. News—$2.50 a year. 


Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Don’t turn your rheostat 
on full just to see how fast 
you can tune in “on high” 


There wouldn’t be any rheo- 
stats in Radio, if a cheap 
on-and-off switch would do 
as well. The tube filament 
is delicate. When cold it has 
low resistance. The rheostat 
cuts down the current so 
that the tube will not burn 
out in a flash before it has 
had time to warm up. 1% 
more current than the tube 
is rated at cuts down its life 
25%; a little more, 50%. 


So you see that a rheostat is 
not an unimportant little switch, 
that can be made to sell for a 
few cents. And “any old rheo- 
stat” is a luxury few can afford. 
Reputable manufacturers and ex- 
perienced amateurs buy only the 
best small parts. 


KLOSNER RHEOSTATS 
ARE THE BEST 
MONEY WILL BUY 


Not cheap—but ‘reasonable. 

Easiest to assemble. Sturdiest 
in construction. . 

Smoothest in operation, with 
good contact, because the wind- 
ing is accurate. 

Definite on and off. Bakelite 
base. 

Most beautiful in appearance. 

The most for the money. 

Used by the most careful manufac- 
turers to make the best sets. Recom- 
mended by amateurs and by jobbers 
and dealers everywhere. If you are 
about to use a rheostat for two tubes 
that you formerly used for one, to 
change your tubes, or to switch from 
dry cells to a storage battery, ask us 
how many ohms resistance you re- 
quire. 


Always use Klosner Rheostats and your 
tubes will give you volume, distance, 
clarity and long life. 


Circular upon request 


KLOSNER 


RADIO CORPORATION 
1022 East 178 St., New York City 


Young Men—Turn Your 
Spare Time Into Money! 


Earn big profits, prizes, and awards selling 
RADIO NEWS, SCIENCE & INVENTION, 
THE EXPERIMENTER, and MOTOR 
CAMPER & TOURIST in your neighbor- 
hood. We train you as our salesman and pay 
you liberally for your time. Write at once 
and we will help you to get started. 


M. BRIDWELL. 


THE EXPERIMENTER PUBLISHING CO. 
53 Park Place New York, N. Y. 


then we find that over one-third of the 
population of the country is reached by radio 
advertising. 

“Tt seems a safe statement to make, that 
the circulation of radio publications and 
newspaper radio sections will steadily in- 
crease in the coming year, while the in- 
crease in the number of radio listeners cannot 
be estimated at any time. 

“Radio stands today on the threshold of 
its greatest year. At this time in 1925, we 
may be able to say the same thing, but 
every indication today points to the belief 
that the number of radio listeners will dou- 
ble in the coming 12 months. This will 
bring the total number of radio sets in 
active use within striking distance of the 
number of automobiles in the country.” 


STATUS OF RADIO IN BRAZIL 

With reference to the radio industry in 
Brazil, Dr, Jose Carlos de Macedo Soares, 
President of the Associacao Commercial of 
Sao Paulo said that the local Radio So- 
ciety, known as the “Sociedade Radio-Cul- 
tura,” has for some time been endeavoring 
to raise sufficient funds for the construction 
of a broadcast station in the capital, but 
so far their efforts have not been very pro- 
ductive. The municipalities in the interior 
have been asked fer subscriptions, but onlv 
one has contributed and this a very small 
amount. Fifty contos ($50,000) has been 
given by the Municipality of Sao Paulo, and 
the State Government has authorized the use 
of the Government Palace of Industries to 
house the broadcast station. So much money 
is required, however, for the equipment, that 
the establishment of a good station is still 
quite far off. It was suggested that pos- 
sibly a group of large concerns in Brazil 
could combine in the establishment of a sta- 
tion to be recognized by the advertising 
benefits derived therefrom, though this idea 
was not discussed to any extent. 


GROWTH OF RADIO IN UNITED 
STATES 


Here are a few figures that give some 
idea of how radio is growing in this coun- 
try. At the beginning of 1924 there were 
approximately 3,000,000 receiving sets, 10,- 
000,000 listeners, 543 licensed broadcast sta- 
tions, 250,000 persons connected with the in- 
dustry, 3,000 manufacturers of apparatus, 
1,000 wholesale dealers in sets, 20,000 retail 
dealers of all sorts who sold equipment, 
1,000 newspapers that puwhlished programs 
and radio news features, 2,500 weekly papers 
that had radio departments, 50 radio period- 
icals, 50 magazines that had radio sections, 
250 popular and technical books about radio, 
and seven trade papers devoted to the radio 
industry. 


Commerical Radio 
RADIO, WIRES AND CABLES 
KEEP ALASKA IN TOUCH 
WITH THE WORLD 


Radio, telegraph and cables are linked into 
a communication net in Alaska by the Army 
Signal Corps, which maintains continuous 
traffic throughout the year in our far-north 
possession. Although not well known, this 
system is quite extensive; it includes 18 
radio stations, 41 telegraph offices and cable 
stations at Seattle, Wash., Ketchikan and Se- 
ward, Alaska. This net, which handles about 
10,000,000 words of traffic a year, is main- 
tained-and operated by five officers and 250 
men of the Army Signal Corps. It includes 
2,700 miles of submarine cables and 840 
miles of land telegraph lines. 

The cable itself is as long as the ordinary 
trans-Atlantic cable. The radio stations 
reach every important point and one of them 
lies north of the Arctic Circle. Leaving 


Seattle the cable jumps 865 miles to Ketchi- 
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FROM FACTORY TO USER 

High Grade Radio Cabinets sturdy built and fine look- 
ing. Built from select genuine black walnut or birch, 
Elegantly finished. Tops on all cabinets hinged, 
Fronts of cabinets are rabbeted to take panel. Walnut 
cabinets have continuous piano hinges and lid holders, 
Birch cabinets have regular hinges. (No lid holders), 
Walnut cabinets finished in French walnut. Birch cabi- 
nets finished in Adam brown mahogany. (Panel not in- 
cluded). Money back if not satisfied. 


DeLuxe Monareh 
Black Black 
Walnut Walnut 
|. Se 4.40 
See 35 
3 BPRS 6.20 
BIE essa 6.80 
SS See 6.50 
| _ 6.70 
Se 6.80 
Ds wn.00s 7.40 
eee 8.00 
- 8.50 
eee 9.00 
| es 10.00 
| es 11.00 
> ee 10.00 
. as 10.50 
> a 11.50 
to 00 
Vf eas 12.50 
SERPs coves 12.50 
6.40...... 7.00 
rk, 9.25 
9.50...... 10.50 
TOD. 20000 8.00 
- 10.50 
Mounting Boards all sizes » stock. 
F.0.B. Milwaukee, 


Circular showing our complete line a on request. 

Our Utility Beauty Cabinets are really beautiful. Our 

Monarch cabinets are the best obtainable. 
UTILITY SUPPLY COMPANY 


439—27th Street Milwaukee, Wis. 


A Pleasant Surprise Awaits the User of 
the A.C.H. Sharp Tuner Dials 


Money Back Guarantee 


Price an size....$5.00 


Price 3-inch size... .$2.50 
5e each extra 


meee fitting 5/16 shaft % and 3 
XTRA ADVANTAGE OF THE A 

Can 2 attached or removed from any Goonies. 

Rough tuning same as any dia 

et so fine that the eye cannot detect but the 


= She 


ear 
‘Automatically locks instrument so no jar can dis- 


turb it. 

Dial grounded reducing the body capacity to & 

minimum. 

. Special dial 2 graduations where ordinarily one. 
Mail Orders Sent Prepaid U. S. A. 


A. C. HAYDEN RADIO & RESEARCH CO. 


o 


25 E. Battle St., BROCKTON, MASS., U. £. A. 


-1Kraco Radio Masts 


All wg os wae Try 
FITS ALL TYPES OF BUILDINGS 
omaha with Ah rods, pulley, bolts and screws 


6 Ft. Size @ Ft. Size a 
PAIR pAlF 

F. 0. B. CHICA 
Kedmont Mfg. Co., 1355 ater Ave., Chicago 


Jobbers and Dealers—Write for Discounts 
Insure your copy — you each month. 
Subscribe to RADIO NEWS—$2.50 a_ yea 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 
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kan, the communication center of Alaska, 
and then goes on to Seward, the southern 
railway terminus. Radio and land lines take 
up the service to Juneau, the Capital, and 
then on to Fairbanks, the northern railway 
terminus, but radio penetrates to the very 
center of Alaska, so that few towns are 
isolated these days. 

In talking of the far north service, Colonel 
Seaone, of the Signal Corps, said the signal 
men and operators enjoy a unique life in 
the far north. Two or three are assigned 
to each inland radio station, where they | 
become almost the center of interest. It is 
through them that the villages keep in touch 
with the States and the rest of the world. 
Where no other communications exist, these 
men become very popular as they listen in 
to the nightly Naval Press dispatches, copy- 
ing the news and posting it on a bulletin 
board. Baseball scores and stock market 
reports are read with considerable interest 
in Alaska. Of course the more important 
centers hav. newspapers, which get their 
press copy through the signal stations at 
the very low rate of from one-half to one 
cent a word. Visitors are often surprised, 
Colonel Seaone says, to find how well Alaska 
keeps posted through the Signal Corps com- 
munication system; in no sense is it isolated 
today. 

Usually as many as 80 new men are re- 
quired each year in the Signal Corps sys- 
tem. The tour of duty in this fascinating 
country is two years. Radio, telegraph and 
cable operators are nearly always in de- 
mand, and for this reason the Army main- 
tains a school at its Seattle office, where 
applicants are tested and rated. 

Cable operation is somewhat different 
from wire and radio transmission; two keys, 
one for dots and the other for dashes, are 
used. Practice in manipulating by the dual 
key method is required. The transmission, and 
consequently the reading, is somewhat slower 
than either wire or wireless work. Conti- 
nental Morse is the code system followed 
in the cable work, the reception being 
through the operation of a syphon recorder, 
which makes:a waving ink line on a tape. 
Down strokes are dashes and up strokes 
dots. Practice insures reading with facility. 


NEW COMMERCIAL SHORT WAVE 
STATION LICENSED 


The first commercial short wave, low-pow- 
ered, trans-oceanic radio station has been 
licensed, showing the recognition of this 
means of communication by the commercial 
radio interest. 

Station WGH at Tuckerton, N. J., has 
been licensed to operate on 90, 93, 97, 100 
and 103 meters by the Department of Com- 
merce. With this new transmitter rated at 
20 k.w., the engineers expect to establish 
long-distance commercial auxiliary circuits 
to Buenos Aires, Berlin and Paris. 

When WGH is compared with the power 
and wave-lengths of the main transmitter 
WGG at Tuckerton, which are respectively 
200 k.w., and 15,900 meters, the radical step 
is obvious; only one tenth the power is to 
be used. The range of WGG is approxi- 
mately 4,500 miles, and if WGH is to 
establish such a circuit it must also func- 
tion over great distances, at least at night, 
when the peak of the traffic of the central 
tadio station in New York is reached. 

Many experiments on these short wave- 
lengths have been very successful and 
abroad much progress has been made. The 
whole radio industry is watching with inter- 
est the practical operation of this station. 


RUM RUNNERS TRY RADIO 


The unlawful, although perhaps somewhat 
abetted, rum-running and bootlegging indus- 
try is striving to secure the aid of radio 
as an ally so they may more easily evade 
the alert prohibition officers. It is believed, 
however, these efforts will prove unsuccess- 


$3,000 to $10,000 a Year as Radio Expert 


15,000 ships, hundreds and hundreds of Rad 


every day, are all keenly competing for the services of the radio-trained man. 


the call for the radio expert that the man who kn 
to command the size of his salary. 


solve them, 


RADIO 


—and Power is Cash 


I show you how to construct, install, operate, repair and sell radio 
is big game with big 
I qualify you to handle every 
There is nothing theoretical or practical that is not 


equipment. Instead of being a spectator in this 
stakes, you become an active player. 
branch of radio. 
presented to you in complete, concise form. You 
to face with the greatest money-making chance ever 


Will you turn your back on it or will you decide now, once for all, 
that you will get your share of the millions being divided among 


radio-trained men? Right in your own neighborho 


easy profits. 
and pay for advice on radio problems. 


FRE 


This set, when 


CC ATT cS 


you practical traini 
work on this set. 


edge, but is usable 
ence. When you 
™ course, 


cost of the course. 


QUICK PRACTICAL TRAINING 


Everything in my course is clearly and simply 
stated so that you can easily understand every 
point I bring out. No previous experience or edu- 
I give you fundamental and 


z On land or sea, in Government or private service, there are 
boundless fine paying opportunities for the man who understands radio.problems and how to 


Neighbors and friends will gladly give orders for sets A. G. 


completed, has a ac Theory of Modern 
I give my personal attention 


range of over a thousand miles, I 
give it free with my course. 


you gain is not mere book knowl- you at 


1 you can sell this set at a 
price that will more than pay the 


Pleasant Home Study 


During the next few months you can, by 
devoting a few hours each week in 
pleasant home study, qualify yourself to 
get into the biggest paying field of all 
time. My practical, understandable 
course of instruction enables you to be 
a Master of the Air. Every problem in 
radio becomes an open book to you. Be 
a Master of the Air and you will be a 
master of your future. 


io stations, with new ones springing up 
t c L F So enormous is 
ows his business in this field is in a position 


ure Knowledge 
is Power 


are standing face 
presented to you. 


od you can make 


MOHAUPT, B.A..M.S. 
Head of the Radio Associa- 


Graduate 
Univer- 


tion of America. 

Engineer, 
Wiscensin. Former 
Radio Instructor for U. 8S. 
Government. Author of ‘‘Prac- 


1000 Mile 
Radio Outfit 


to every student taking my 
course, Your individual prob- 
lems and questions are an- 
swered by myself. I work with 
every stage of the 
course, guiding you, directing 
you to your goal to be a Radio 
Engineer in the big pay class. 
My course prepares you to suc- 
cessfully pass Gov’t examina- 
tion for Operator’s License. 


I give 
ng by having you 
The knowledge 


; Practical experi- 
have finished my 


r=-=--MAIL COUPON-----~ 


a A. G.. MQHAUPT, Radio Engineer, | 
u Radio Association of America, ' 
# 4513 Ravenswood Ave., Dept. 151, Chicago & 


cation is required. 1 : 
practical training in every angle of radio. There Please send me details of your Home Study ; 
is no time to lose. Now is the best time to pass 1 Course—also your Free “Radio Facts” and ‘ 
the other fellow by. Mail coupon today and get information on how I can get a FREE a 
full information on my_course, also details-of the a 1,000 mile Radio Set. 1 
thousand mile set that I give free. In 1 
A. G. MOHAUPT, Radio Engineer ' BMC ccccccedcoeecse Cian 
RADIO ASSOCIATION OF AMERICA Address remekaeuens ee eeeececececees § 
4513 Ravenswood Ave., Dept. 151, Chicago, Ill. : CU iatirras caeuneees vas Pe : 
DeForest 


each in any value 
from to 10 


FRESHMAN SUPERIOR 
You can upon them to 
remain accurate at all times 
Made of high resistance material impreg- 
nated throughout (not coated paper). Un- 
affected by climatic conditions. Will not 
deteriorate. Clamped between solid knurled 
ferrules assuring rigid construction and 
firm contact at all times. 
At your dealer's, otherwise send purchase 
price and you will be supplied postpaid. 
Chas. Freshman Co., Inc., 106-7th Ave., N, Y. 


HONEYCOMB 
COILS 


Back and Front 
Panel Mountings 
Plain or Geared 
Genuine Bakelite 


License 


The Universal all-wave inductance—accepted as standard 
in regard to superior construction and electrical units of 
measurement. Ask your ‘‘Old Timer’’ radio friend why 
sets using honeycomb coils are better; they give closer 
tuning, greater selectivity and range. No dead end 
losses, easy to operate. 16 sizes, mounted and un- 

ted nterch ble with all mountings. Be 
sure the set you buy or build has them. 

Send 25¢ for Super Heterodyne, Radio Fre- 
quency and Honeycomb Coil Circuits and Com- 
plete Catalog 
CHAS. A. BRANSTON, INC. 

Dept. 6, 815 MAIN ST. BUFFALO, N. Y. 
in Canada—Chas. A. Branston, Ltd., Toronto 
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i\ Wire Your Set With 
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Cut Insulation 
and slide it off 


can’t 

beat this 

for a neat 

job. It is 

No. 14 tin- 

ned copper 

wire covered 

with a varnished 

insulation in 5 

beautiful colors. 

Looks like ‘‘spa- 

ghetti’”’ but is smal- 

ler and goes into nar- 
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isfactory. Rectiargeable athome 
from house current. 


Now available in rubber trays. 


CAN SAVE YOU_MONEY. WRITE sonar. 
WAIN RADIO BATTERIES, CLEVELAND, 0. 


ful. The Radio Inspection Service of the 
Department of Commerce is co-operating 
with the other Federal agencies to that end. 

Reports from several of the Radio Super- 
vision Districts indicate that, in one way or 
another, illicit liquor operators are rece.ving 
or seeking aid from commercial and ama- 
teur radio stations and operators. In some 
instances the radio police of the Government 
cannot take action. But in others, where 
actual evidence of law breaking is at hand, 
the radio supervisors and inspectors can and 
have taken a hand in bringing to justice 
licensed operators, who have broken radio 
or other Federal laws. 

If an amateur is known to have co-oper- 
ated with rum-runners off the coast, he loses 
his license. The license of a coastal sta- 
tion found guilty may be recalled, and it is 
doubtful if its owner or operator would 
dare draw the fire of the Inspectors after 
the ban was removed. He would be watched 
it he tried to communicate again with rum- 
vessels off shore. 

Probably the most unique case is that of 
a broadcast station near the Great Lakes, 
which is said to be owned and controlled 
by a bootlegger. This astute operator, how- 
ever, does not go on the air with anything 
out of the way in radio telephone or tele- 
graph messages to his kin-folk in the trade. 
He does nothing for which he can be in- 
vestigated or even called down. He sim- 
ply broadcasts the regular programs of radio 
entertainment as do 500 other broadcast sta- 
tions. But it is believed that some of his 
acts or parts of his programs are actually 
code messages to his agents regarding in- 
coming and outgoing “wet” goods. The sim- 
ple rendition of a Scotch song by a sweet 
voiced soprano may indicate to his fellows 
that the market is good for Scotch, while 
the harmless refrain “Coming Thru the 
Rye” may be an actual order for rye. An- 
other song may indicate that the coast is 
clear. 

Of course, all his cargo carriers, probably 
small lake craft, and probably his motor 
trucks, are equipped with radio apparatus. 
Mobile radio sets are, of course, not against 
the law, and in quite common use today. 

Speaking of radio codes available in con- 
nection with the liquor traffic, a good one 
was heard recently. An expert operator, 
who was also an artist at the piano, sent a 
regulation code message by playing a well- 
known piece on the piano. The selection was 
“Coming Thru the Rye” and the mes- 
sage was “Do you want a drink?” To 
be sure the timing of the measures was a 
bit erratic, but both the music and the code 
message were readily recognized. By ac- 
centuating or holding certain notes for 
dashes, and cutting others short for dots, 
with due regard for spaces, this expert made 
his query clear. This shows that a code 
communication could be used very easily by 
a radio broadcaster, provided his representa- 
tives were trained operators and practiced 
up a bit on piano transmitting and reception. 


RADIO FOR FIRE DEPARTMENTS 


Another way in which radio may serve 
the public is by installing transmitters at fire 
headquarters and receivers on fire engines, 
trucks and other apparatus, so that the fire 
chief may keep in constant communication 
with his company commanders. 

Formerly firemen and mobile fire units 
were obliged to leave their stations with 
meager information as to the fire reported, 
but now it is possible for headquarters to 
keep in touch by radio with apparatus en 
route to, or at a fire. Such a system pro- 
vides the transmission of detailed orders and 
also for recalling apparatus or redirecting it 
to other places if necessary. 

A practical example of what can be done 
in this line of development, is seen in a 
recent dispatch from Austria where the fire 
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department is planning to use radio in place 
of some 1,500 kilometers of wires and cables 
to insure more efficient public service. U. 
S. Trade Commissioner Zwickel reports that 
for the past six months experiments with 
radio transmitting apparatus installed at the 
main Vienna fire station and receivers on 
six fire-fighting vehicles, have shown ex- 
cellent results and that further installations 
are planned. 


WHAT DO YOU THINK OF THIS? 


In an article entitled “American and Brit- 
ish Radio,” Mr. Percy W. Harris, in Wire- 
less Weekly, an English publication, writes 
that the atmospheric conditions in this coun- 
try are excellent for broadcast reception, 
comparing them with conditions as he found 
them while an operator in Australian waters. 
He says in part: “American broadcast sta- 
tions are, on the whole, not so well equipped 
as ours, save in a few exceptions, such as 
in the case of large broadcast stations put 
up by one or two big corporations with the 
vast resources of the industry behind them. 
The more experienced British amateur trans- 
mitters would be ashamed to own many of 
the broadcast stations listed in American 
publications. I have no doubt whatever, if 
you were to take 2LO, 5IT, or any of the 
other broadcast stations known to us here, 
and operate it somewhere in the United 
States, for both quality and range covered, 
it would put nine-tenths of the American 
stations in the shade. Cynical people have 
said that the American broadcast stations do 
not trouble greatly about their modulation, 
as a slight amount of distortion improves 
the American accent. Be that as it may, 
the British experimenter can take it as cer- 
tain that the huge ranges common in Amer- 
ica are due, not so much to the efficiency 
of the broadcast stations as to the peculiarly 
favorable conditions.” 


| Multi-Stage Radio Fre- - 
- quency Amplification | 
(Continued from page 1171) 
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the arrangement may therefore be classified 

with Fig. 35 as suitable for general use. 

USE OF POSITIVE GRID BIAS IN RADIO 
FREQUENCY AMPLIFIERS 

We have already explained the use of a 
potentiometer for the purpose of introducing 
4a positive potential on the grid, thereby set- 
ting up a grid current which will introduce 
Jamping into the grid circuit, and so secure 
stability. 

This method has achieved great popularity, 
and is the one which is most usually em- 
more for stabilizing a radio frequency am- 
plifier. 

Fig. 37 shows a typical example, and here 
we see the grids of the first and second tubes 
given a varying potential by means of a 
potentiometer connected across the filament 
battery. A fixed condenser C, of .002 mfd. 
Capacity is provided in order to cut out any 
effect which the potentiometer might have on 
the radio frequency currents directly. In 
this circuit, the grid circuits have been 
tuned, but the same arrangement may be 
used when the plate circuits are tuned. I 
am inclined to favor, however, the tuning 
of grid circuits for the reasons set forth 
tarlier in this article. 

CAPACITY COUPLING FROM ONE TUBE 

TO A PRECEDING ONE 

Reverse feed-back may be conveniently 
obtained, sometimes, by means of a very 
small variable condenser connected from one 
of the oséillatory circuits towards the end 
of the circuit to one of the preceding grid 
Circuits, care being taken that a correct 
opposing of the grid potentials is obtained. 
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of requirements and are in every case 
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The display case illustrated contains 
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the radio buying public. Wide awake 
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An example of this kind of circuit is 
illustrated in Fig. 38, and it will be seen 
that a reverse feed-back condenser C, of 
very small capacity is connected between the 
plate of the second tube and the grid of 
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the first. I am not at all happy regarding 
\the operation of circuits of this description, 
‘and they are, in general, difficult to handle 
‘and frequently, if incorrect values are 
chosen, the condenser which is to eliminate 
I am 
strongly inclined to believe in stabilizing 
tubes individually rather than from end to 
end of a series of tubes. 
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An example of this latter method is il- 
lustrated in Fig. 39 

A FORM OF NEUTRODYNE COUPLING 

The word “neutrodyne” is only used in 
its generic sense. The word is used, al- 
though a proprietary name, in a loose sense 
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balanced out by intentional capacities. L. A. 
Hazeltine produced a highly effective multi- 
stage amplifier using small capacities for 
neutralizing inherent capacities in the circuit 
which produces self-oscillation. Long before 
any announcement of Hazeltine’s work was 
made in America or this country, I was 
working on similar lines and: evolved cir- 


Fig. 37. A circuit employing a poteniometer 
as a means for stabilization. 


cuits of a similar general type, and my 
British patent 217,971, dated January 2, 1923, 
covers all so-called neutrodyne circuits in 
this country. The first claim read as fol- 
lows: 

“A radio frequency amplifier in which the 
currents are amplified by a plurality of 
stages of amplification involving a plurality 
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Fig. 38. A 
collective 
method of 
stabiliza- 
tion which, 
though 
effective, is 
decidedly 
difficult to 
handle and 
consequent- 
ly not very 
practical. 
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of tuned circuits, a condenser, or condensers, 
being connected so as to produce a reverse 
reaction effect to counteract the tendency of 
the amplifier to generate oscillations.” 

Further claims deal with developments 
and more detaile-} arrangements. 

It must be noted, however, that much at- 
tention had been given, curiously enough, to 
methods of overcoming the trouble of self- 
oscillation in single tube receivers, where the 
fault is less troublesome. 

In Fig. 39 a distinctly interesting method 
is shown in which the connection to the plate 
battery is made, not from the end of the 
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coils L, and L,, but from points intermediate 
between their ends. In each case the end 
of the coil remote from the plate is con- 
nected through a small variable condenser 
to the grid of the tube, the condenser C, 
being for this purpose: The middle tap on 
the plate coil results in the two ends of the 
coil L, having opposite potential signs with 
respect to the filament of the tube; in other 
words a phase reversal is obtained by the 
device and by using a small variable con- 
denser C, it is possible to prevent the first 
tube from oscillating. The same thing is 
done in subsequent tubes, and this method 
of applying the balance capacity method, or 
neutrodyne-like principle, to tuned plate cir- 
cuits may be duplicated. 

I have spoken about middle taps on the 
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Fig. 39. Individual stabilization of radio fre- 
quency tube in which delicate adjustment is 
required. 


coil L,, but the actual position is not very 
material from the point of view of self- 
oscillation and its prevention, because the 
position of the contact is compensated for 
by a suitable adjustment of the neutralizing 
condenser. The further the tap is away 
from the plate, the larger must be the 
neutralizing condenser. 

The values of these various condensers in 
balance capacity circuits is small, and two 
plates the size of pennies may be made to 
move in relation to each other and act asa 
suitable condenser under most conditions. 

I have further suggested the use of small 
condensers for supplementing the inherent 


| capacity of the tube, and by doing this it is 


an easier matter to effect a balance; obvi- 
ously, if the capacities to be balanced are 
very small, the slightest movement of the 
hand in an adjustment may make a big dif- 
ference. 

Before leaving Fig. 39, it would be as 
well to point out that varying the tap on 
the plate coil affects the amount of transfer 
of energy to the next tube. It will usually 
be desirable to keep the proportion of the 
plate circuit included in the grid circuit of 
the second subsequent tube as large as pos- 
sible. In other words, to have the plate tap 
as near to the end of the plate coil fur- 
thest from the plate as possible. 


ADDING TO TUBE CAPACITY 


An example of the circuit in which the 
tube capacity is added to by means of a 
variable condenser C, is illustrated in Fig. 
40. The condenser C, is for the purpose of 
adding ‘to the grid to plate capacity of the 
tube, while the condenser C; is for the pur- 
pose of obtaining a reverse reaction effect. 

Fig. 41 shows an arrangement which is 
rather complicated to handle but which in- 
volves a middle tap from the coil L, and 
the balancing of two condensers C, and C, 
(A long description of the circuit was given 
in Wireless Weekly, Vol. 1, No. 12 of June 
27, 1923.) 


THE “NEUTRODYNE” CIRCUIT 


The so-called neutrodyne circuit, if it is 
possible to use this name in connection with 
the broad class of circuits of the balance 
capacity type, is illustrated in Fig. 42. It 
will be seen that phase reversal is obtained 
by using transformers L, L, and L,, Ly, the 
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One Radio Book 


Everyone Reads 


The Radio Broadcast 
Listener’s Book of 
Information and Log 


E) Record 
is not only a complete, practical book 
of those essential Radio facts that 
everyone who owns a radio should 
know, but it is also a handy log rec- 
ord for those who want to keep a 


record of the stations they receive. 
he book is enclosed in a handsome 
two-color cover, bound in Loose-leaf 
fashion, so that new pages can be 
inserted if necessary. It contains 80 
pages, each one containing informa- 
tion more valuable than the last. 
The following is a brief summary of 
the information contained in this 
book: 
Information for the Broadcast Listener: 
Vacuum Tube Table: Meter wave lengths: 
Radio Batteries: Wireless code chart: 


Station log chart: Ey) 
Complete list of Broadcast Stations of the 
United States, giving Power, wave length, 
and Time of Operation each day of the week. 
Log Sheets for tabulating the dial settings 
of the stations you receive on your radio. 
Size of Book, 6 In. by 9 In., with handsome 

_ 2-eolor eover. 

PRICE 
Postage ¢ Paid 
CONSRAD CO.—Sole Distributors 
233 FULTON STREET 


NEW YORK CITY 


E...Company 


ON ONE TUBE 


BIG FREE BOOKLET tells the story. Cali- 
fornia users of CROSS COUNTRY CIRCUIT 


hear Atlantic Coast, Canada, Cuba, Mexico and 
Hawaii. Atlantic Coast users hear England to 
California. Our new plan makes this set easiest 
and cheapest to build. One hour puts in opera- 
tion. One tuning control. No soldering. Any 
Novice can do it. BIG BOOKLET FREE or 
complete instructions for 25c stamps or coin. 
HAT USERS SAY 
EAST—Am more than pleased with the parts 
ordered from you. The first night I hooked it 
up and received Omaha. Since then Minne- 
apolis and Los Angeles. It works better with- 
out amplification than most sets with two 
stages. —Donals, S. C. 
WEST—I am sending you a list of some of the 
cetons heard on one tube: WSB, WGY, 
DKA every — WX, ‘ww], "WTAM, 
WLW every n CFAC, CHCB:’ Not long 
ago I Base ye another set of parts from you 
and first night got WGR, Buffalo, and KDKA. 
—Tone, Calif. 
NORTH—Received coils OK today. If I have 
same results with these that I had with last 
will be wanting more. I am 1,500 miles from 
nearest station and have picked 56 to date. 
Chicago, Havana, Mobile, New Orleans and 
TWO IN ENGLAND. woos Canada. 
RN-117 


Vesco Radio Shop oakeanp  caLiF. 
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condenser C, of small dimensions: being used | 
to prevent thé first tube oscillating and the | 
condenser C, to prevent the second doing the 
same. With these arrangements loose coup- 


ae. 
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G 
= tua 


A circuit suggested by the author in 
stabilizing adjustments are less critical 
than in the Fig. 39 circuit. 


s 
Q 
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ling to the aerial is a much more simple 
matter, because the self-oscillation tendency 
is prevented by the condenser C,, and the | 
stabilizing effect of a direct coupled aerial | 
is not necessary. 


OBTAINING A FEED-BACK EFFECT WITH | 
STABILIZED CIRCUITS 


When using stabilized circuits of the bal- | 
ance capacity type, it seems probable that 
the best arrangement is, not to modify the 
stabilizing, but to stabilize the circuit thor- 
oughly and then to introduce deliberate re- 
generation. For example, in the Fig. 42 
circuit regeneration could be introduced from | 
the plate circuit of the third tube of the 
grid circuit of the first by connecting a 
small feed-back coil in series with the tele- | 
phones. 


MR. COWPER’S WORK 


Mr. A. D. Cowper, M.Sc., has done some 
valuable work on balance capacity stabil- 
izing methods, and a circuit which he has | 
introduced is illustrated in Fig. 43. It 
will be seen that the Fig. 43 circuit is 
a type which he has introduced and which 
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possesses very marked advantages. A phase 
reversal is obtained by means of the coil L, 
which is coupled to the tuned coil L,. One 
end of L, is connected to the filament, and 
the other end through the very small con- 
denser C, to the grid of the first tube. I 
have carried out very interesting tests with 


a 
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THE AUTHORIZED 
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Specified in October 
Popular Radio as 


Cockaday Precision Coil 


The only coil specified by Mr. Cock- 
aday in his New Four Circuit Tuner, 
with resistance coupled amplification be- 
cause it meets all his specifications. 

The only authorized Cockaday Coil, 
made in strict accordance with specifi- 
cations of Laurence M. Cockaday, in- 
ventor of the famous Cockaday Four 
Circuit Tuner. Wound on hard rubber 
tubing, % inch wall, with No. 18 D.S.C. 
copper wire which insures selectivity, 
greater volume, sharp tuning and max- 
imum sensitivity. Guaranteed. 
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Fig. 42. The 
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in which -neu- 
tralizing con- 
densers are 
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It is important to connect the coil L, the 
right way round, and reversing leads are 
desirable in a set made up in accordance 
with this circuit. The adjustment of the 
condenser C, is very important, and it will 
be found that there is a certain value which 
will give freedom from self-oscillation. Ii 
this value is either too high or two low the 
first tube will be prone to oscillate. 

ADDING REGENERATION 

If it is desired to add regeneration to the 
Fig. 43 circuit, a feed-back coil may be 
connected in the plate circuit of the second 
_ and coupled to the grid circuit of the 

rst. 

OVERCOMING MAGNETIC COUPLING 

It is to be understood that in addition to 
using the balance capacity method, any of 
the methods described in these articles for 
overcoming magnetic coupling may be used. 
In Fig. 25 it was shown that by arranging 
coils in a “raked” manner, similar to the 
funnels of a ship, it is possible to overcome 
a great deal of the inductive coupling which 
is also a bugbear in multi-stage radio fre- 
quency amplification. In all the arrange- 
ments described, the use of transformers or 
plate coils may profitably involve arranging 
the coils in a raked manner. 

CONCLUDING REMARKS 

This series of articles will conclude in 
the next issue with a description of a new 
method of radio frequency amplification 
which I have developed and which takes 
advantage of a fact which has hitherto ap- 
parently not been fully realized. It had 
been proposed to include a description in 
this issue, but, owing to space considera- 
tions, it has been found necessary to hold 
the descriptiion for the next issue. 

(To be continued) 


FOUR NEW BROADCAST 
STATIONS FOR ENGLAND 
The British Broadcasting Co. has decided 
to erect four more broadcast stations in 
England, which will bring their number up 
to 19. The locations for all of these sta- 
tions have not been determined upon. How- 
ever, one will be in Dundee, 2DE, and 
another in Swansea, Wales, 5SX. It is re- 
ported that they will be transmitting by 
Christmas. The other two will probably be 

in Scotland. 


MAKING PANEL BUSHINGS 

An excellent panel bushing is easily made 
of'a valve taken out of a discarded auto- 
mobile inner tube. The valve is brass, fin- 
ished all over and threaded for the finished 
brass nut used. There is an accurate hole 
through it to serve as a guide in drilling 
to the shaft size. 
the valve is cut off the required length 
with a hack saw and the proper size drill 
run through. If a 3/16-inch shaft is used, 
the large head of the valve is used for the 
outside of the panel. If a %-inch shaft is 
used the valve head is cut off and a nut is 
used on each side of the panel. Bushings 


To make the bushing, | 


made this way will be found entirely satis- | 


factory and are made in a very few min- 
utes. —Contributed by C. R. Whittemore. 


Prac 


The Resistoflex Circuit. 


(Continued from page 1173) 


corereneren 


Fig. 5 is a particularly useful embodiment 
of the resistoflex circuit, tri-coil coupling 
being applied to this circuit. The grid coil 
L, should be kept well away from the coils 
L, and 1, when first tuning in, and L, and 
L, will usually be kept close. If, however, 
there is a tendency towards self-oscillation 
with L, and L, too close together, L; may 
be moved to an appropriate distance from L,. 
A complete control of regeneration is ob- 
tained in this way, and this circuit is prob- 
ably the best one to try out the resistoflex 
‘rinciple. 
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This exclusive fea- 
ture of SATURN 
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The Phantom of Radio 


S inevitable as the ‘‘hornless 
phonograph,” radio, too, is des- 
tined to cast its awkward and un- 

sightly loud speaker horns into oblivion, 
for Thor Speaker Lamp, combining 
beauty and compactness of design with 
two-fold utility, is being welcomed as an 
acquisition to the furnishments of the 
home. 


Like any other fine table lamp in ap- 
pearance, there is nothing about Thor 
Speaker Lamp that suggests it serves 
another purpose. Yet, concealed within 
the lamp, is a marvelous speaker unit 
that perfectly amplifies and reproduces 
the full range of instrumental and vocal 
tones, so that they may be heard clearly 
in every part of the room. You do not 
have to sit directly in front of a horn to 
listen in—Thor Speaker Lamp is non- 
directional. 

Free from the guttural, throaty sounds 
present in all horn-type loud speakers, 
Thor Speaker Lamp is rapidly supplant- 
ing these awkward reproducers and mak- 
ing of them a phantom in radio. 


Thor Speaker Lamp comes in both floor 
and table lamp models. The base is stip- 
pled antique gold polychrome. You may 
choose either parchment or any color 
silk shade. Table Lamp $35. If your 
dealer cannot supply you send us your 
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by prepaid express. If not satisfactory 
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Fig. 4. This circuit is recommended as the 
best one to use for experimenting with the 


Resistoflex. 
hy 
ak 


R, 


VVVVVV 


Fig. 5. A Resistoflex circuit in which the 
amplified audio frequency currents in the plate 
circuit of the first tube are passed through 


a resistance 
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able me to accurately advise 
clients as to probable patentability 
before they go to any expense. 
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Fig. 6 is a-pictorial representation of the 
Fig. 5 arrangement. 

THREE-TUBE RESISTOFLEX CIRCUIT§ 

Fig. 7 is a resistoflex circuit in which the 
amplified audio frequency currents in the i 
plate circuit of the first tube, which is act- 
ing as a reflex amplifier, are passed, not us 
through telephones or a loud speaker, but 
through another plate resistance R, having 
a value of from 40,000 to 100,000 ohms. A 
suitable value is 50,000 ohms or 100,000 
ohms; the difference in signal strength be- 
tween the two does not seem to be appre- 
ciable. The resistance R, is shunted by a 
fixed condenser C; having a value of from ly 
0001 to .002 mfd. Any intermediate pve ‘ 2 
will do. It will be seen that the right-han ti 
end of R, is connected to the grid of the does O improve 
third tube through the condenser C;, which 8B 
has a value of from .002 mfd. to .25 mfd. BE ZZ. ece 10n 
The grid leak and condenser of the second 
tube V, have the usual values, namely, .003 

= All transformers are alike except Samson’s. For 

SAMSON’S are the only transformers with Helical 
je Wound Coils—with the wire wound in discs which 

a | 

N 


are laid at right angles to the coil. No paper 
ee insulation is needed or used. Helical Winding 
Hilt bec : gives SAMSON Transformers three big advantages : 
g Bins (1) Maximum Amplification: Samson trans- 
formers have been shown by scientific tests to 
have an exceedingly uniform amplification 
reached at a lower frequency than any other 
transformer. 
(2) Minimum Distortion: The Helical Wind- 
ing practically eliminates distortion throughout 
entire audio range. 
(3) Minimum Distributed Capacity Effect: 
Adjacent turns of wire in Samson Helical 
Windings are but 80 turns apart instead of 800 
to 1200 or more as in others. This reduces dis- 
tributed capacity to an absolute minimum. 


GQmSoOrni 
== Helical Wound 
Tr 


ansformers 


Examine SAMSON Helical Wound Transformers at your radio dealer. Test them. 
Use them in the set you are building; or replace transformers in the set you 
a now have. 

Samson HW-R1 Transformers for Super-Heterodyne circuits are per- 
AWWA fectly matched. 


Insist on your dealer showing you . 
ils Samson HW Transformers. No 


ae 
set Samson Electric Co. £5.00 
Canton, Mass. Two Ratios 


+ Sales Representatives in Larger Cities iz i 
GS S Write for descriptive circulars 


Fig. 6. This is a circuit the same as Fig. 4, 
except for an extra stage of audio frequency 
amplification. 


mfd. and 2 megohms. It will be noticed that C. L. PARKER s 

the bottoms of the two grid leaks R, and R, cee ee Tubes Repaired 

are connected to the negative terminal of the U.S. Patent Office. 

filament battery B.; a grid bias battery may Mea, Wa D6 Only middle west tube service station 
0 ee ee eee . Patents, Trade Marks, Copyrights, Patent Litig 8 hour service. No extra charge for broken glass. 


as to make the two grids negative. 

: : P (Sag : : ‘ boo! _* ecting, 1 

Fig. 8 is a circuit like Fig. 5 with an addi- Fa Oe Nee Lave ee ast sent upon request. * WD-11, WD-12, C-11, C-12 $ , 95 
a7 


tional stage of audio frequency amplification, UV-201, C-301 
UV-201-A, C-301-A, UV-199, C-299 


a step-up transformer T,T, being connected 
in the position shown. The primary T, is al = gh aa 
shunted by a condenser C; of .002 mfd. ca- is 

TO 
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‘‘For the Fan Who Cares’’ 


Manufacturers of the finest radio sets are using 


the 23 plate Lincoln Low-Loss Condenser. 
they know, after countless tests, 
prove any set. Increases 
selectivity, and volume. Most efficient electrically 

.. Strongest mechanically ... due to several 
radical improvements. Minimum capacity extreme- 
ly low. Two well-known laboratories found this 


For 
that it will im- 
range reception, 


condenser to have a lower high frequency resist- 
ance than any other condenser 
complete die-cast job, 
fully guaranteed. 


of this type. A 
rugged in construction and 
Sold by leading dealers. If 
yours cannot supply you, 
order direct giving deal- 
er’s name. Price $4.50. 


Write for Catalog 


Fully describes all Lin- 
coln Laboratory Tested 
and Guaranteed products 
— Lincoln Low-Loss 
Condenser, Lincoln Col- 
lapsible Loops, Lincoln 
“Long "* Tuner, Lin- 
coln Kit, Lincoln Oscil- 
lascope . . . and shows 
Y interesting hook-ups. Send 
es your name and your deal- 
er’s name for @ copy. 


LINCOLN RADIO CORPORATION 


224 North Wells St. Chicago 


Announcing The 


SILVER-TONE 


A New Audio Frequency 
Transformer Ratio 
7-1 3-1 
Ist Stage 2nd Stage 
Better and clearer reception you ever experi- 
enced, the last word and achievement in radio. 
BUY A PAIR—THEY ARE MATCHED 


Money Back Guarantee 
$3.75 Bach $7.00 a Pair 


Announcing New Prices Type, 1-A Tipless 
SILVERTRON TUBES 


BETTER THAN EVER 
Long Life—Clear Reception 


$3.00 Prepaid 


Type 1-A (5-6 volts) operates as either 
Detector or Amplifier on % amp. file- 
ment consumption. The Ideal Tubes 
for Neutrodyne and Super-Heterodyne. 
Type Amplifier 112, 1% volt. 


Type Detector 112, 1% volt. 

Type Det. & Amp. 299, 4% volts. 

The Silver Tube with the Golden Velee 
A SUPER 


VACUUM TUBE 
for 
$3.00 
GIVE WONDERFUL AND CLEAR RECEPTION 


Operates as either detector or amplifier on 1% volts. 
When ordering specify if detector or amplifying tube is 
preferred. its standard socket. Filament consumption 
1/5 of an ampere. Guaranteed to give entire satisfac- 
tion or money refunded. Sent parcel post prepaid care- 
fully packed to any address on receipt of $3.00. 
DEALERS and JOBBERS 
Write for Discounts and Cireulars 


New York Radio Company 
71 West Broadway New York City, N. Y. 


| 


elsewhere indicate that a full description of 
a successful set will be shortly described. 
Buzzing in a circuit of this kind, if it ever 
occurs, may be due to one or two reasons; 
either a grid leak howl is obtained, due to 
the charging and discharging of the grid 
condenser in the first tube due to the piling 
up of electrons on the grid through oscilla- 
tion of the first tube, or it may be due to 
a complex effect independent of oscillation 
circuits. This form of audio frequency 
buzzing is only obtained in certain resisto- 
flex circuits, and is due to an effect similar 
to that obtained in the multivibrator circuits. 
It is, however, possible to overcome this lat- 
ter effect, if present, and also the former, by 
suitable adjustment of the grid leaks and 
condensers. 
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Fig. 7 is like Fig. 4, with the audio fre- 
quency stage of amplification being resist- 
ance, instead of transformer coupled. 


Reports from readers will be very welcome 
as the introduction of new circuits depends 
for its success upon the ability of thousands 
of experimenters to fix up the arrangement 
and obtain the desired results. 

Fig. 5 is certainly the one to try first: 


C, = .005 mfd. 
C, = .0003 mid. 
C= Lor 2 wnfd. 
C, = .0005 mfd. 
C, = .0003 mfd. 
C, = .0003 mfd. 
s = .0003 mfd. 
grid leaks = 2 megohms. 
Lc 3 VOUS. 
R: = 100,000 ohms. 


A reversal of leads to the grid coil should 
always be tried. 


BUT HE ONLY CAUGHT MALARIA | 


“Is Jones a radio fan?” 

“Is he! Why man, he named his summer 
camp ‘Listen Inn.’” 
—Contributed by Sam Y. Caldwell. 


For Christmas— 
Ask Him For One! 


On Christmas morning, when the 
curtains are pulled aside and the tree 
in all its splendor is disclosed to the 
happy, expectant children, be sure 
that among their gifts they will find 
a Hohner Harmonica. 


There’s nothing like good music for 
Christmas; and there’s nothing like 
a Hohner for good music. Get a 
Hohner Harmonica today—50¢ up— 
and ask for the Free Instruction Book. 
If your dealer is out of copies, write 
M. Hohner, Inc., Dept. 198, New 
York City. 


If you want a musical treat ask to hear Vic- 
tor Record 19421, by Borrah Minevitch. 


OHNER 


ARMONICAS 


The Complete Efficient 
and Economical Aerial 


ANTENELLA 


Ne Aerial or Antenna Needed 


Why pay 
$10.00 or more 
to have an 

§ aerial spoil the 
appearance of 


your home? 
Antenella 


eliminates all 

unsightly wir- 

ing, lightning 
arresters, etc., and precludes 
the possibility of dangerous 
grounding on a power line. It 
also stops “canary bird” re- 
radiation from nearby oscillat- 
ing sets interfering. 

ANTENELLA 


is not only a real distance getter but 
also successfully overcomes static an- 
noyances. 

At your dealer, otherwise 

send purchase price and you 

will be supplied postpaid. 


(hes Fzeshman Gn 


106 Seventh Ave. New York 


Insure your copy reaching you each month. 
Subscribe to RADIO NEWS—$2.50 a_ year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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BIGGEST ORGAN TO BE BROAD- 
CAST 


WOC Station, Davenport, Iowa, to Be Equipped 
with Gigantic Wind Instrument 

Radio fans will be thrilled by the news 
that plans are completed for the erection in 
Davenport, Iowa, of one of the world’s larg- 
est pipe organs, the music of which will be 
broadcast over station WOC. The station 
itself is to be one of the 10 great super- 
Stations of the country. The organ will be 
housed in a building to be known as the 
Kindt Concertorium Theatre, a_ structure 
nearly half again as big as the Mormon 
Temple at Salt Lake City, and so the largest 
building in the great section east of the 
Rockies. 


The organ will be built by the Aeolian 
Company of New York, and according to 
its present specifications will be the most 
tremendous feat of organ construction yet 
attempted. It will be one of the famous 
Duo-Art Aeolian organs, instruments that 
reproduce the playing of the world’s lead- 
ing organists. This will mean that radio 
fans within tuning distance of Davenport 
will be assured a wonderful musical treat 
—the playing of the greatest masters of the 
organ on the world’s greatest instrument. 

The cost of the organ will be $180,000, 
a hitherto unhead of sum to be paid for a 
musical instrument. Many new features will 
be embodied in its construction, to give it 
added resources, and the greatest possible 
shading of tone values and orchestration. 
Included are a concert grand piano which 
will be electrically connected with the organ 
console; orchestral brass organ with trum- 
pets, tubas, saxophones and trombones; bells, 
chimes, two harps, and percussion instru- 
ments. 

There will be 13 combinations of pedal 
stops and nine expression combinations. The 
blowing plant with five or six large motors 
and 12-foot blowers will be placed in the 
basement of the theatre. 


The console of the organ will contain six 
manuals, or keyboards. This is unusual in 
itself, for the maximum heretofore in organ- 
building has been five manuals. Two of these 
keyboards will have a double touch system. 
There will be hundreds of devices and appli- 
ances to bring its enormous resources under 
the control of a single performer. 

The specifications call for an instrument 
that will combine 11 large separate and 
complete organs into one grand organ. These 
are the great, swell, choir, orchestral string, 
orchestral brass, vibrato, vox humana, echo, 
percussion, piano and pedal. The instru- 
ment will have a complete saxophone choir, 
vox humana choir, string choir, and orches- 
trelle brass choir, and there will be seven 
vox. humanas in the entire organ. 


One of the interesting features is the huge 
64-foot grand diapason in the pedal organ. 
The longest pipe in this group of 32 has 
an actual length of 67 feet and is four feet 
square. It contains enough wood to lay a 
floor one inch thick over a room with an 
area of 87 by 140 feet—all in a single pipe. 
Its note will be so low that it will be felt 
by the auditor, rather than heard, and the 
effect will be like the mighty rumble of 
thunder. 

From the standpoint of placing, the 11 
organs will have three divisions, one to be 
on both sides and over the proscenium arch 
of the stage. The antiphonal organ will be 
in the rear over the balcony and the echo 
organ high in the dome of the ceiling. The 
echo organ will be located over one hun- 
dred feet from the console from which it 
will be actually played. A marvelous elec- 
trical system of cables and wires makes this 
possible. 

The famous pipe organ at the Mormon 
Tabernacle in Salt Lake City has 2,648 pipes. 
The Davenport organ will have 9,737, three 
times as many. The total weight will be 
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will want to see 


The New 
RICHARDSON 


A NEW INVENTION! 


The only set that can neutralize equally 
at all wave-lengths with no losses! 


It cuts through locals with astonishing ease, and 
brings in distant stations with perfect clarity and 
superb tone quality. 


Price, in beautiful cabinet 


$65.00 


Same set in kit form, completely disassembled, 
without cabinet 


$49.00 


The famous RICHARDSON 
“Kant-Go-Wrong” Wiring System 
with each kit 


RICHARDSON RADIO CO. 


Factory: 45-51 Lispenard Street 


New York City 


\\ 


R 


CHARS) 


Moore Original 


RADIO- 
DEMON 


Not new, but proven the best “All Wave Tuner” 


of “’em” all. Ask any user. 

NEW YORK to FRISCO clear as a bell 
The only one control tuner, 200 $ 

to 600 meters, complete with 

hook-ups mailed anywhere. * 


Write us today for our Big Monthly Wholesale Radio 
Catalog which quotes you ‘‘direct-to-consumer’’ prices 
and is mailed to you monthly. 


ELECTRIC SERVICE ENGINEERING CO. 
Dept. Radio N. 337 W. Madison St. Chicago, 1. 
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REE AED ABME RIEGEL SB MBEN SIS EY 
HEAR IT ALL* 950 
with this fine little set -_ 


With this wonderful Metro, Jr. Crystal 
Receiver you can hear everything under 
favorable conditions, up to 30 miles or 
more, No batteries required. 


METRO “ser” 


Receiver, $2.50. Complete outfit, with 
headphones, aerial, ete., $8.50. Noth- 
ing to do but connect and tune in. 


Write for Booklet ‘Radio Winners’ 
Ask your dealer or order from us. 
Metro Electrical Co., Ine.. 
70 Goble St., Newark, N. J. 


OUTFIT COMPLETE * 850 


Insure your copy reaching you each month. Subscribe to oe" Sere 50 a year 
Experimenter Publishing Co., 53 Park Place, N. Y. 
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ConsradCovers 


Radio 


With over 14 complete pat- 
terns on the standard radio cir- 
cuits and more than 25 separ- 
ate books on every phase of 
radio receiving and transmit- 
ting, Consrad covers every 
question that the amateur 
radio set builder might ask. 

Each Consrad publication 
is extremely thorough, being 
written by a selection of 
radio’s foremost engineers. 
The user of a Consrad.book or 
pattern can always be sure he 
is correct and that the results 
of his work will be satisfac- 
tory. 


Consrad Publications are sold 
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on all newsstands and at 
all radio dealers. Buy 
the book or pat- 
tern you need 
today. 


The Consrad Company, 
233 Fulton Street, 
New York City 
Sole Distributors for 


The E. I. Company 


2 

How to Make a Rein- 
artz Receiver. 

How to Make a Reflex 
Receiver. 

How wo Make a Cocka- 
day Receiver. 

How to Make a Short 
Wave Regenerative 
Receiver. 

How to Make a Radio- 
Phone Crystal Set. 
How to Make One or 
Two Stage Amplifiers. 
All About Aerials and 
heir. Construction, 

] 20 Radio Diagrams ind 
ook-ups. 

Radio Amateurs’ Prac- 
tical Design Data. 
How to Make the Ultra- 

dyne Receiver. 

How to Make a Five 
Tube Cockaday Re- 
ceiver. 

How to Make a Port- 
able Receiver. 

How to Make a Super- 
Heterodyne Receiver. 

How to Make a Low 
Loss Receiver. 

50c Each 
— 

E. I. Co. BOOKS 

Tips for the Radio 
Amateur Constructor. 

How to Make a Radio- 
Phone Receiving Set. 

Radio Questions An- 
swered. 

Radio Frequency Am- 
plification. 

Loud Talkers and How 
to Build Them. 

How to Tune Your Ra- 
dio Set. 

One Hundred Radio 
Hook-ups. 

All About Radio Parts. 
History and Operation 
of Vacuum Tubes. 
The Neutrodyne and 

All About It. 

How Radio is Received. 
How to Locate Trouble 
in Your Radio Set. 
Refiex Radio Receivers. 
25c Each 


CONSRAD 
PATTERNS 


Radio Map of the U. 8. 

on Cloth. 

How tc Make the S. T. 
100 Receiver. 

How to Make a Neutro- 
dyne Receiver. 


OTHER BOOKS 


Radio News Amateur 
Handibook ....$1.00 
Radio For All.... 2.00 
The How and Why of 
Radio Apparatus .75 
Wireless Course in 20 
Lessons ....... 2 
Experimental Electri- 
city Course in 20 
Lessons 
A Thousand and One 
1.50 


in 5 Volumes.. 
The Beginners’ Radio 
Guide ......ea. «1 


Set 
Radio Log Book.. .50 
Radio March .... .35 
Radio Jazz ...... 35 
Listen In ....... 35 


RADIO’S FOREMOST PUBLISHERS—Everything in Books, Patterns and Diagrams 
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50 tons. In it will be the equivalent of 125 
stringed instruments of an orchestra—the 
greatest combination of stringed instruments 
contained in any organ. The organ would 
require a symphonic orchestra of 325 men 
if each were playing one of its instruments. 
Even a concert grand piano will be included, 
playable from the organ console as well as 
from its own keyboard. 

Motors of 75 horsepower will pump the 
wind. When it is known that the average 
large organ requires motors of from one to 
two horsepower, the magnitude of the pump- 
ing system can be realized. The wind pres- 
sure will range from one inch to 25 inches. 
The keyboard will have 307 stops to bring 
out the resources of the instrument. 

The organ has been designed by Frank 
Taft and is being built by the Aeolian Com- 
pany at its great plant in Garwood, New 
Jersey. When finished and ready to ship it 
will require 12 large freight cars to convey 
it from the factory to Davenport. It will 
tak> 14 months to build and about four 
months to install after it arrived. The 
total length of all pipes in the organ if laid 
end to end would exceed 25,000 feet, or about 
five miles. 

The music from the new organ will swell 
to a volume sufficient to rock the very the- 
atre to its foundations, and diminish to an 
almost inaudible whisper. Any great artist 
can express any temperament or mood. The 
playing of the master organists who’ record 
their playing for the Duo-Art Aeolian organ 
will be reproduced by it to absolute per- 
fection. 

The whole project illustrates the move- 
ment that iseon foot to make the radio pro- 
grams of the country the finest and most 
enjoyable entertainment that it is possible to 
procure. Heretofore, the great organs of 
the world have been heard only by those 
chosen few who could actually go to them. 
The new Davenport organ will be heard by 
millions daily, playing the very cream of 
music. 


RADIO PATENT REVOLUTION 
By E. F. McDonald, Jr. 


One of the outstanding, downright impor- 
tant historical events in’ the radio patent 
field took place October 30, when the Navy 
Department decided to issue licenses to ap- 
proximately 60 independent radio manufac- 
turers under 129 German patents seized by 
the Alien Property Custodian during the 
World War. 

Early in 1923, application for the patents 
had been filed, but no decisive action was 
taken by the Washington authorities. Re- 
cently the co-operation of Congressman 
Fred Britten of Chicago, the National Asso- 
ciation of Broadcasters, and the Radio Man- 
ufacturers Association was enlisted. Through 
the joint efforts of these, what had grown 
to be considered a hopeless cause was 
quickly matured into a successful issue of 
wide-reaching importance. 

HISTORY OF THE TITLE TO PATENTS 

The majority of the patents and applica- 
tions involved were originally owned by the 
Telefunken Company, a German _ corpora- 
tion. Among-them is the controlling pat- 
ent covering tuned radio frequency—the 
well known Wilhelm Schloemilch and Otto 
Van Bronk patent. Under a series of con- 
tracts, the first dated February 21, 1913, 
substantial rights in these patents and appli- 
cations were assigned by the Telefunken 
Company to the Atlantic Communication 
Company, a German corporation, organized 
under the laws of the State of New York. 

Under the provision of the Trading with 
the Enemy Act, as amended, the Alien 
Property Custodian seized all right, title 
and interest in and to these letters patent 
and applications, which remained in the 
Telefunken Company, and simultaneously 


ITERALLY thousands of people have come to know 
the joys of perfect radio reception through the 
Ferbend Wave Trap. Testimonials from all parts of the 
world continue to pour in, unsolicited, from those who 
have equipped their set with this marvelous instrument. 


You, too, will find it the shortest, easiest, and—best of 
all—the least expensive route to clear, undistorted recep- 
tion— without interference. Never reduces, but nearly 
always increases volume. You can make your set 
selective to the point of perfection by simply adding a 
Ferbend Wave Trap. It will absolutely cut out any inter- 
fering station, no matter how loud, how close by or how 
troublesome. So why pay $50.00 to $200.00 extra for 
increased selectivity when you can buy it for $8.50? 


to tune out any interfering station. The Ferbend 
Guaranteed Wave Trap is designed aad’ fi ed compl 
by us after years of careful experimenting. It is not to be confused with 
imitations, hastily assembled from ordinary parts. The price is $8.50. Ship- 
ment is made Parcel Post C.O.D., plus a few cents postage. If you prefer, 
you can send cash in full with order, and we will ship postage prepaid. 
Clip and mail the COUPON today! 


FERBEND ELECTRIC CoO. 


25 E. South Water Street 


CHICAGO, ILL. 


FERBEND 


atc us Pal owe 


Always look for this Trade Mark. 

It is your protection against mis- 

leading imitations and those who 

infringe on the registered name 

“Wave Trap” and its reputation. 

“If « isn’t a FERBEND, it isn't 
a WAVE TRAP.” 


i Name. 


(_[ | 7] 


FERBEND ELECTRIC CO. 

25 E. South Water St., Chicago, Il 

Gentlemen: Please send me: 

0 WAVE TRAP. Send postpaid. 1 am enclosing 
(check, M. O., etc.) for $8.50. 

Oo WAVE TRAP. Send C. O. D. 1 will pay Postman 
$8.50, plus few cents postage, when it arrives. 


§ oO FREE BOOKLET on Interference. 
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NY 
Read 


the evidence 


Dunbar, West Va. 
Ferbend Electric Co. 

Gentlemen: I bought your Wave Trap 
to see if | could not cut out the awful 
noise of telegraph stations which ruined 
most of our programs. Since we in- 
stalled it in our five-rube Fada Neutro- 
dyne set we have not heard any more 
telegraphers—we let ‘em in sometimes 
to show our friends how easy it is to 
kick ‘em out with the Wave Trap. 1 
would not have a set without a Ferbend 
Wave Trap. 

(Signed) H. E Atherton. 


Farragut, lowa. 
Ferbend Electric Co. 

Dear Sirs: 1 set my radio where 
Havana, Cuba, should come in but re- 
ceived only a jumble of K. F.N. FP. 
W.O.R. and W.L.A.G. I then tuned 
in with the Trap and had Havana for 
two hours. I have several times taken 
a jumble like this and separated five 
and six stations. I find it a great help 
in cleaning up statious that can not be 
brought in distinct. I am using a 
Crosley X.J. 

(Signed) W.T. Cox. 


Townsend, Md. 
Ferbend Electric Co. 

Gentlemen: Well to say I am pleased 
with the Trap is putting it mildly. It ts 
simply a wonderful instrument. Ihave 
have had more or less trouble in get- 
ting K.D.K.A:, W.B.Z., W.D.R. and 
W.L.W. with my Freed-Eisemann Set 
as they are only a few degrees apart 
on my dials. Your Trap lets me through 
with the clearest possible reception. In 
my candid opinion there is no Radio 
Receiving Set complete without the 
addition of the Ferbend Wave Trap. 

(Signed) E. W. Stevenson. 
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cover to cover. 


library of every amateur. 


colored heavy board. 


Price $1.00 


everyday language which everyone can understand. 
clude articles on Receiving Sets and Sundry Apparatus, Trans- 
mitters and Accessories, Radio Theory, Vacuum Tube Data, 
and Practical Hints for the Amateur. 
serves as a ready reference and should find a place in the 
it contains 224 pages and over 
bound in a multi- 


illustrations, diagrams, and photographs, 
If 


On sale at all leading radio stores. 
your dealer cannot supply you, send a dollar bill and the book 
will be forwarded to you postpaid. 


EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place, New York 


JUST THE BOOK YOU WANTED 


‘““Radio News” 


Amateur’s Handibook 
Volume No. 1 (Fourth Printing) 


Chock full of radio constructive and instructive articles from 
Written by foremost radio authorities, in plain 
Sections in- 


A book which also 
375 
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The Coil 
WITHOUT LOSSES 


UNCLE SAM 


MASTER 


A few features of the great- 
est inductance in the world. 


1. Wound on moulded hard rubber. 

2. The only coil wound with the won- 
derful Ambassador Litz wire. 

3. Eliminates all adhesives. 

4. Has a one hole mount and thin gold 
plated compensating spring contacts. 

Laboratory 

tests prove 

conclusiv ely 

that it is the 

only coil 

worthy of the 

3 HH name Low 

siosteii §=Loss. - 

100 700 300 400 500 600 When you build a set 


Wave Length (Meters) with this coil you 
build your final set. 


! Ask your dealer or send self ad- 
dressed, stamped envelope for wir- 
© ing diagrams of circuits in which 


this remarkable coil can be used. 


UNCLE SAM ELECTRIC CO. 
211 E. Sixth St. Plainfield, N. J. 
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Phase Angle Difference! impedanc 


$ Brings you a Genuine 
Si UNDERWOOD 


= ave Re 8 


10 DAYS FREE TRIAL Tre ent 
days you are not satisfied with this late model UN oe 
typouriter = rebuilt by the famous Shipman Ward proc: 

GREAT PRICE SAVING Pics: Bea 7 fam 


tory in the world by our money saving 


EASY MONTHLY PAYM ENTS youl foot 


notice it while you enjoy the use of this w 


FREE BOOK OF FACTS cee me 


system of rebuilding and also valuable information 
about the typewriter industry both | 


Act Today! 
Mail 
Coupon 


Shipman Ward 
Mfg. Com 


mpany 
1951 Shipman Building 
montrose & Ravens 


took over the Atlantic Communication Com- 
pany. 
PURCHASE OF PATENTS BY SECRETARY 
OF THE NAVY 

Under the provisions of the Trading with 
the Enemy Act, as amended, the Alien 
Property Custodian on February 5, 1919, 
sold to the Secretary of the Navy, repre- 
senting the United States, all right, title 
and interest in and to the said patents, 
which had been vested in the Atlantic Com- 
munication Company and acquired by him 
from it. Next day the Custodian also sold 
to the Secretary of the Navy all right, title 
and interest in and to the patents and appli- 
cations which had remained in the Tele- 
funken Company, after the assignment to 
the Atlantic Communication Company, and 
which have been acquired by the Custodian. 

These sales were outright, without any 
limitations whatsoever, and covered all the 
rights acquired by the Government. The 
sale expressly includes “The sole and ex- 
clusive right, license and authority to man- 
ufacture or cause to be manufactured with- 
in the United States, its territories and de- 
pendencies, and within the Republic of 
Cuba—; and the right to sell and install, 
to use and to grant the right to use——.” 


LEGALITY OF PURCHASE BY GOVERN- 
MENT 


There is no question about the legality of 
sales of this nature. Title to property so 
acquired vests in the United States. The 
Attorney General has so decided. 

It is also established that the grant of a 
revocable, non-exclusive license to.use pat- 
ents valuable to the manufacture of radio 
apparatus, is well within the discretion of 
the Secretary of the Navy. 

On August 5, 1920, the Secretary of the 
Navy granted to The International Radio 
Telegraph Company a non-exclusive, irre- 
vocable license, without royalty, to make, 
use and sell for the purposes, and to the 
extent which the Department has a right to 
do, the inventions covered by the patents. 


ATTITUDE OF THE INDEPENDENT MAN. 
UFACTURERS 


The theory on which the independent man- 
ufacturers requested grant of. license was 
that such grant would tend to advance the 
welfare of the people of the United States, 
and would promote a healthy competition 
in the manufacture and sale of radio appa- 
ratus; that to withhold such license would 


| tend to injure the public welfare by tend- 


ing to promote monopoly contrary to the 
policy declared by the Sherman Act; that 
the denial of the license to the applicants 
would make the International Radio Tele- 
graph Company, the only licensee, which 
would be inconsistent with Governmental 
policy as to monopoly, or the principle of 
equality of opportunity on which this nation 
is founded. 


SPECIAL CONSIDERATION FOR THE 
GRANT 
As a part consideration for granting the 
said license, the independent radio manu- 
facturers agreed to grant to the United 
States of America, represented by the Sec- 
retary of the Navy, a _ non-transferable, 
non-exclusive license under United States 
letters patent which they now own or may 
hereafter own during the term of the agr ‘e- 
ment, to make or have made for it and use 
for governmental purposes, apparatus util- 
izing or embodying the inventions of their 
patents, but not for sale. 


SUMMARY ACTION AFTER LONG DELAY 

One week ago, with the assistance of 
Congressman Fred Britten of Chicago, an 
ardent radio enthusiast, as well as an out- 
and-out opponent of monopolies, and with 
President Coolidge and the Attorney-Gen- 
eral kindly co-operating, the cause of the 
approximately sixty independent radio miui- 
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Send No Money 


Hear What YOU Like 


Stations are glad to put on numbers at your 
request. We print special “Thank You” sords 
et et ATTENTI ON. See the name CHEST 
HEELER on illustration. That is Gee 
YOUR name will be. Your INDIVIDUAL cards 
show more than ordinary interest and stations 
appreciate them and consider your request. 


Thank YOUR Favorite Stations 


Speakers and musicians deserve and appreciate applause 
for radio programa just the same as from the stage. Their 
entertainment makes your radio possible. Encourage them 
and help bring the 
best talent to radio. 
OUR 

Thank You’’ card 


of appreciation, 
Sample 
Card 


FREE 


Enjoy these popular postal 


program heard 
ant F Om. an OCD I wed 
nea frte Cag 
ma Cxollint proyam. rag 


We wiutd appreciate bearing Tye DAvCQre 


CHENTER A hoy lag aber 


10 K. 17k me. nd. Ore, 


All the Rage! Be up-to-date. 
“Thank You’’ cards. Get this additional pleasure from your 


radio. Save letter postage. Cards require only le stamp. 
FREE No Charge for Printing 
Your Name and Address 

o—_ 4 cards. High grade printing. Attractive 
radio design. The kind that gets results. 100 

= 2.5: 200—$1.95; 300—$2.45, plus few cents post- 
age. Don’t send one cent. Just pay postman — cards 
arrive. If you prefer to send money order or check with 
order, we prepay postage. We GUARANTEE. Satisfaction 

nieney Returned If Not DELIGHTED 


rder today—NOW. A posteard will d 
RADIO “PRINTERS. Dept. 21, Sloadete, Il. 


Young Men--- 
Turn Your Spare 
Hours intoMoney! 


Earn big profits, prizes, and 
awards selling RADIO NEWS, 
SCIENCE & INVENTION, THE 
EXPERIMENTER, and MOTOR 
CAMPER & TOURIST in your 
neighborhood. We train you as 
our salesman and pay you liberally 
for your time. Write at once and 
will help you to get started. 

M. BRIDWELL. 


The 
_ Experimenter Publishing 
| Company 
53 Park Place, New York, N. Y- 


SAVE ON TUBES! 


Buy Direct From Manufacturers 


ALL TUBES REPAIRED $ 2 
(Detectors or Amplifiers) 
GUARANTEED LIKE NEW 
1 Amp. 6 Volt Tubes Changed to 4 Amp. Tubes. 
Send for Circular on New and Refilled Tubes. 
AMERICAN RADIO TUBE WORKS 
23 CENTRAL AVE., NEWARK, N. J. 
Big Money for Agents Everywhere 
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ufacturers was brought to the-fore. The 
manufacturers, Micawber- like, had waited 
for over a year for ‘ ‘something to turn up.’ 
It was a lightning-like procedure from first 
to last, and a very strenuous week for all 
concerned. 

Willis H. Taylor, Inc., one of the coun- 
try’s foremost patent attorneys, claims that 
this grant of license by the Navy Depart- 
ment to the independent radio manufac- 
turers will completely change the complexion 
of patent litigation. 

One of the chief obstacles to the great- 
est development of the industry is thus re- 
moved. The complexities of the radio pat- 
ent situation are now much minimized. The 
difficulties incident to the government shar- 
ing the use of these patents with only one 
American manufacturer are permanently 
obviated. In fact, the monopolization ef- 
fected by one exclusive license amounted to 
unwarranted discrimination, and manifestly 
did injury to the radio industry. 


ARE CANADIAN RADIO FANS 
“COLD”? 


Applause cards and letters received by Canadian 
National radio stations in Western Canada indi- 
cate that very small percentage of Canadian list- 
eners will acknowledge receipt of broadcasts while 
U. S. cards pour in. 


Canadian radio enthusiasts are either 
“cold,” as Canadian audiences are sometimes 
accused of being, or else their enthusiasm 
for broadcasts does not carry them to the 
extent of sitting down to write and mail 
applause cards and letters, as their Amer- 
ican cousins do, some of them with pleas- 
ing regularity. This is the opinion of Cana- 
dian broadcast stations in Western Canada 
after going through their weekly hundreds 
of applause letters and cards, which are 
pouring in by the hundred. 

“Take one week of applause cards ade 
dressed to CNRW, the Winnipeg station of, 
the Canadian National system alone,” de- 
clared one of the radio department staff in 
Western Canada. “Here, in the four days 
which have passed since the last broadcast 
from the Fort Garry Hotel, we have over 
one hundred and fifty applause letters and 
cards addressed to the department. These 
come from as far south as New Mexico, 
with representation from every intervening 
state clear up to the Canadian border. Look- 
ing for a Canadian applause card among 
the collection is a little easier than finding 
the needle in the proverbial haystack, but 
it is rather surprising to find that less than 
15 per cent. of the total letters and cards 
every week are from Canadians, while the 
balance of 85 per cent. come from people 
who, in a great many cases, have never 
seen Canada but are glad to welcome a 
Canadian station ‘on the air.’ 

“While we know that thousands of peo- 
ple in Winnipeg and in Manitoba are ‘lis- 
tening in’ to our concerts every Thursday 
night, it is a surprise to find that of one 
week’s applause letters and cards, for in- 
stance, six are received from points in Man- 
itoba while seven have come from citizens 
of the state of Texas. 

“Taking the same week’s applause, it is a 
further surprise to find the state of Illinois 
sending in more cards than all the Cana- 
dian provinces together, and also to find the 
province of Ontario sending in just one less 
letter of appreciation than does the province 
of Manitoba, where the station is located 
and every corner of which we know is 
reached by the broadcasts. In the mean- 
time there is a continued demand for good 
programs to be broadcast by Canadian sta- 
tions, which demand the Canadian National 
Railways are endeavoring to meet through 
their broadcast policy. This demand comes, 
as a rule, from Canadians who say that 
they prefer to hear Canadian songs and 
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tings. 


carefully matched and balanced. 


inferior coils. 


=FASTERPIEG 
It’s Hasy to Build 


a five tube radio frequency receiver when 
you use the Freshman Masterpiece Kit 


ELF BALANCED LOW L 
TUNED RADIO 
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3 MASTERPIECE TUNED RADIO FREQUENCY UNITS 


ce AREFULLY Peas one ano pecan Sanare, ee Ae DIAGRAM 
‘REQUI ENV 


NO Neutralizing OR 


Balancing Condensers Required 


when you build with this kit to produce a radio frequency receiver that will 
bring in even the most distant stations with the volume and clarity of locals. 
So selective that stations can be brought in day after day at the same dial set- 
A set that will be the equal, if not the superior, to any 5 tube receiver 
on the market, and what’s more, it’s the easiest set in the world to operate. 


Kit consists of 3 Masterpiece Tuned Radio Frequency Units 
Complete with wiring dia- 
gram and instructions for building any 5 tube tuned radio 
frequency receiver and also drilling template for proper 
MP ror reer er Cer Tier re ee 
Each and every Freshman Masterpiece Coil bears a serial number and Trademark— 
our guarantee of electrical and mechanical perfection. Ever 
is made of specially insulated wire to prevent short-circuifing, so often caused by 
For your: protection demand only the genuine. 


At your dealers, otherwise send purchase price 
and you will be supplied without further charge 


CHAS. FRESHMAN CO., INC., 106 Seventh Ave., New York 


1339 


AN 


FREQUENCY KIT 


NUMBER IS ON EVERY 80x 


$17.50 


genuine Freshman Coil 


40 Ft. 


Aerial Mast, $25 


We pay the freight 
20-ft. mast, $10, or 60-ft. mast, $45. 
Ideal for receiving or sending. The 
answer for greater range and better 
results. 
Write for latest literature 


S. W. HULL & CO., Dept. A 
2048 E. 79th Street Cleveland, Ohio 
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100 Pages 
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phe de kind as to add the name of one or more 
friends you i believe will soon want radio goods ? Thank you!) 
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! LISTEN! 


to a Fixed Crystal Receiver 
NO WHISTLING 


For Local Reception 

To hear the natural tones of an artist’s voice 
both in music and speaking, no Radio Instrument 
can compare with a crystal receiver. 

With the VAN FIXED CRYSTAL Receiver 
your station is heard the instant ears and phones 
meet. First expense only. No batteries or tubes. 
Distance guaranteed with outside aerial 25 miles. 
A trial, you’r satisfied, and your friends will want 
one. Receiver only $3.50 

Receiver Phones and Aerial outfit $8.50 


Not made to 
sell at a price 
but to give sat- 
isfaction. 

Remember it 
has a FIXED 
Cie AL. Cla 


L. D. VAN VALKENBURG CO., Mfrs. 
HOLYOKE, MASSACHUSETTS 
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EARLE E. LIEDERMAN 
The Muscle Builder 


“THOU SHALT NOT KILL” 


is the most gruesome commandment handed down to 
mankind, A man may lie, steal or break any other law 
and the public will eventually forgive and forget. But 
let kim commit murder and the cry of everybody is to 
give him the full penalty—Death! And what is the 
common excuse of the murderer? INSANITY! Sure, 
he’s crazy. Any man must be crazy to commit murder. 
But how about the fellow who slowly but surely kills 
his own body by neglect? He’s the craziest one of all. 
Stop! Think this over! What are you doing with 
your own body? Surely you don’t want to be put in 
this class. But if you are not doing everything possible 
to prolong your Ife and keep your body just as clean 
and healthy as your Maker intended, you are inviting 
death. You are slowly but surely killing yourself. 


A New Life 


Have you ever enjoyed the pleasures of perfect health? 
Have you ever felt the thrills which accompany a strong 
robust body? If not, you have nature’s biggest gift 
awaiting you. J 3 
don’t promise to feed this to you in pill form. No, you 
have to work for it. You can’t get anything in this 
life without effort. Don’t let anyone fool you by telling 
you different. I’m going to make you work, but oh boy! 
how you’ll like After a few days you will feel the 
old pep shooting through your veins and you will crave 
your exercise like a kid wants his bread and sugar. 


Today Is Your Day 


This is your birthday. Today you start a new life. 
I’m going to make a real live, “‘rip-snortin,” go-getter 
out of you. I’m going to expand that chest so it will 
give your lungs a treat with life-giving oxygen. This 
will put real vim into your blood and shoot it through- 
out your entire system. I’m going to broaden your 
shoulders and strengthen your back. I’m going to put a 
ripple of muscle up and down your body that will make 
a big powerful he-man out of you. You will have the 
arms and legs of a modern Hercules. I'll clear your 
brain and pep up your entire system. You will be just 
bubbling over with vitality. You will stretch out your 
powerful body and shout for bigger and greater things 
to accomplish. Nothing will be too difficult for you 
to tackle. 

Sounds good, doesn’t it? You can bet your Sunday 
hat it’s good. It’s wonderful. And it’s no idle prattle 
either. I’m not promising these things. I guarantee 
them. Do you doubt me? Make me prove it. Come 
on. Atta boy. Let’s go. 


Send for my new 64-page book 


“(Muscular Development”’ 


IT IS FREE! 


It contains forty-three full page photographs of my- 
self and some cf the many prize-winning pupils I have 
trained. Some of these came to me as pitiful-weaklings, 
Look them over now, and 
This book 


cents to cover the cost of wrapping and mailing and it 
is yours to keep. is wilt not obligate you at all, 
but for the sake of your future health and happiness, 
do not put it off. Send today, right now, before you 
turn this page. 


EARLE E. LIEDERMAN 
Dept. 3601, 305 Broadway, NewYork City 


02 2 a ns Oe OE oe ee ee ee ee 
— * LIEDERMAN 
3601, 305 Broadway, New York City. 
Mag eer enclose herewith 10 cents, for which 
you are to _— me, without any obligation on my 
part whatever, copy of your latest book, ‘‘Muscular 
Development.”” *(Please write or print plainly.) 


speeches broadcast for a change, rather than 
all American programs broadcast from the 
stations across the line, yet when these Cana- 
dian programs are broadcast for them, 
neither the broadcast station nor the artists 
who supply the talent know whether or not 
their efforts are pleasing to Canadian lis- 
teners-in. 

“Children of Winnipeg and district, who 
have been following the bed-time travel tale 
broadcast weekly, have, however, been con- 
sistent correspondents of the radio man ever 
since the travel tale started, several hun- 
dred of them having written for copies of 
the Kiddies’ Menu, used on Canadian Na- 
tional dining cars and featured in one of 
the instalments of the travel story. From 
the number of kiddies’ letters received it 
has been possible to form a rough estimate 
of the number of Manitobans ‘listening-in’ 
to the weekly broadcasts, and a very con- 
servative estimate of the applause letters 
received from this province weekly would 
indicate that not more than one person of 
each thousand listening to the~ broadcast 
writes afterwards to commend the artists 
or the station or to comment on the pro- 
gram. If the same percentage applied in 
the United States, an idea of the publicity 
value to Winnipeg and Western Canada of 
these broadcasts may be gained from the 
estimate that this would give at least 150,000 
listeners to each of the programs of music 
and speeches broadcast. 

“Another feature of the applause cards is 
that of reaching the artist who has assisted 
on the program. In the case of one appear- 
ing for the first time, to sing or speak into 
a microphone, not knowing whether or not 
one is being heard outside of the studio, 
except for the fact that he or she knows 
that other artists have been heard through 
this wonderful invention, there is sufficient 
awe connected with a first appearance to 
give one that ‘sinking’ sensation in the region 
of the ‘tummy,’ but when, a few days later, 
a letter or postcard is received, expressing 
the appreciation of someone in the city, or 
perhaps as far away as the state of Texas 
or some point in New Mexico, there is a 
willingness to repeat within a short time 
which can be encouraged in no other way. 
The applause cards are passed along to the 
artists interested, of course, and many of 
them keep clipping books in which they enter 
the remarks of appreciation, valuing these 
very highly. So that apart from every 
other consideration, if the listener-i in is 
pleased with the work of an artist on the 
radio broadcast program, there is a more 
likelihood of that artist being secured for a 
later broadcast if a letter is written, men- 
tioning the fact that his or her efforts on 
an earlier occasion have given listeners 
pleasure. 

“In some cases, Boards of Trade are fur- 
nishing radio fans with applause cards, 
which they send off to stations they have 
heard, and thus combine their applause with 
a little boost for the home town. This, in 
itself, is of value to the community in which 
the radio enthusiast lives, for it is a valu- 
able means of advertising the community at 
outside points. But the applause cards re- 
ceived in Winnipeg would bear out the 
statements of American announcers, that 
while the average United States listener is 
quick to send an applause card to the sta- 
tion he has ‘tuned in,’ his Canadian cousin 
for one reason or another hesitates to do 
so and in the end makes his own radio sta- 
tions wonder whether or not their programs 
are really giving the satisfaction that they 
are expected to do.” 


NEW BROADCAST BAND BEING 
SUBDIVIDED 


Delegates to the Radio Conference left 
with the idea that everything was settled 
and that new wave-lengths for broadcast- 
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SCRAP that 
Unsightly Horn! 


ET a Dulce-Tone link all the 
fine reproducing qualities of 
your talking machine to your 
radio. Dulce-Tone is NOT an 
attachment. Simply— 


place the needle on 
the Dulce-Tone reed 


No part of the talking machine 
is removed or tampered with! 


Never before has the true vol- 
ume of the incoming signal been 
combined with the supreme 
tonal qualities of the talking 
machine, Leading talking ma- 
chine engineers agree that 
Dulce-Tone sets a new stand- 
ard of radio reception. 

If your nearest music store or radio 
dealer has not the Dulce-Tone, do 
not accept a substitute. Order direct 
from us. Price $10, complete with 
six feet of phone cord. 

THE TEAGLE COMPANY 
1125 Oregon Ave. Cleveland, Ohio 
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World Battery 


A24-Volt “B’’ Storage Batterypositively given 
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ing would be issued forthwith, but Secre- 
tary Hoover’s radio aides have had a terri- 
ble time working out the practical details 


of an equable distribution of the 53 wave- ae 
lengths among the 62 class B stations now y | & Career 
in existence. 

After trying out several plans of allocat- 
ing wave-lengths by zones and cities where oe - 
the larger and more powerful broadcasters or Ou in Pe 1c 
are located, a tentative. system based on 


distance between the broadcast stations has 
been sent to all radio supervisors with in- 


structions to confer with local operators and Thousands have won success in radio. Right now 

secure their approval. Out of nine national r s vovagi rei orts as 

districts, only one supervisor has reported ast 8 aduates are Y y ome © fo — 7 

a general agreement to the changes in wave- radio operators—ships’ officers—with good pay— 

lengths suggested. Supervisor R. Y. Cad- and no expense for rations and quarters. And 

mus of the Third District, having head- endinate of de holdi Isiah aghieted ; 

quarters at Baltimore, reports that all major undreds of them are holding high salaried posi 

station owners agree to the wave-lengths tions on land. 

assigned. Under this district plan, Wash- 

ington will get ., ge pra of Pa: 5 You, too, can earn big pay—and visit strange lands 

meters, time on which wi ave to be di- moe ° : P ° A . ! 

vided by Stations WRC and"WCAP. Phil- or win success in radio right in this country! A 

adelphia, which has four stations, will have few months of interesting study at home on the 

two wave-lengths, 394.5 and 535.4 meters; special Home Study Course of the Radio Institute 

while Atlantic City will have a single wave r 

of 288.3 meters. of America and you can secure your Government 
The general plan of subdividing the wave Commercial Radio License—and your first radio job. 


band between 280 and 545 meters among the 
—_ es ile ~_? separation - 
rom to ilocycles. tations in the 7) 

same city will be approximately 50 kilo- RADIOLA aly FREE with course 
cycles or about 34 meters apart, which 
should prevent serious interference when 
both are on the air. A recent test in Wash- 
ington, however, when WRC broadcast on 
469 and WCAP on 435 meters, brought a 
number of complaints of bad interference, 
chiefly from crystal set owners. In reports 
tabulated by the Department of Commerce, 
25 per cent. of the fans claimed it was im- 
possible to separate the two programs. In 
many other cities, such as in New York, 
Philadelphia and Chicago, it is understood 
fans have little difficulty in selecting the 
stwiion desired during simultaneous broad-, 


The course is a new one, 
completely revised. New 
text-books. Radiola III 
with two tubes and Bran- 
des headset and other ex- 
ceptionally high gradeap- 
paratus free with course. 
Experts correct and grade 
your papers and answer 
all your questions. The 
most comprehensive and 
up-to-date radio instruc 
tion obtainableanywhere. 


casting. 
Stations distant from each other 50 to 200 Don’t delay. Fill out the coupon and send it today 
miles will use wave-lengths separated by 30 for our new booklet. 
kilocycles ; those from 200 to 500 miles apart 
will have a 20-kilocycle separation, and Radio Institute of America 
those over 500 miles ‘apart will operate on (Formerly Marconi Institute) 
wave-lengths differing by 10 kilocycles. Established in 1909 
Before the allocation of the Class B wave- - 
lengths is put into effect, it will be neces- 324 Broadway, New York City 
sary to reassign wave-lengths to the present SH ale ENN omens te eRe meRTERT a eee ete, 


Class A stations in the new band between RADIO INSTITUTE OF AMERICA . | 
324 Broadway, New York City 

Please send me full information about your Home 

Study Course of radio instruction. | 


200 and 278 meters, as provided in the gen- 
eral conference plan, and also to get the 89 
active Class C stations to transfer to Class 
A or B, or quit so as to release the 360 O Lam interested in the complete course includ- i 


1 
J . di . : 
e i WN i i. a ing code instruction. a ees 
meter wave — o Class C station li O Lam interested in the technical course without © 


censes_ will renewed after November i i 
The new allocations will probably not pian’ 
be finally checked and assigned until about 
January 1, but all supervisors are complet- 
ing their local surveys as fast as possible. 
In some cities where there are but two chan- 
nels for three or more broadcast stations 
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that 26 new Class B stations are antici- 
pated—12 planning to transfer from their of tie ALL TYPES 


present status, and 14 being new stations 

under construction—hinders progress. All e 

told, this makes it necessary for the Com- Standa rd Radio $ 00 
merce Department to divide 53 wave-lengths oem 
among 88 stations, and although 10 of the T, b k 

wave-lengths used on the east coast may be ext oo 

repeated on the west coast, a satisfactory Type 599 —.06 Amp. 
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Old Man Ohm Says: 
‘‘Here is the Ideal 
Rheostat for all Tubes’’ 
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—and heought toknow. He 
is the fellow who measures re- 
sistance. He finds that the 
Marshall-stat varies resistance 
not step by step, but smooth- 
ly, continuously and uninter- 
ruptedly from zero to maxi- 
mum. 

He also finds—and you will 
too—that the Marshall-stat: 

Is compact (see exact size 
cut at left). 

Requires only one hole in 
panel. 

Is vernier all the way but re- 
quires only one adjustment. 

Can be used with any tube 
or combination of tubes. 

Has only two terminals and 
cannot be connected incor 
rectly. 


MARSHALL ELECTRIC 
COMPANY 
3235 Locust BI. 
St. Louis, Mo. 


Marshall-stat 


folder on the 


Old Man Ohm has an interestin 
Mi or it. 


arshall-stat. Send 


‘¢Single Pole’’ 


Guarantees 
Matchless Reproduction 


From all parts of critical America, from 


wireless workers, amateurs, and from 
those who just insist upon the best, 
comes enthusiastic indorsement for Re- 
peater Phones. Distance is annihilated, 
obstacles vanquished by Repeater. 
This matchless tone quality is due chief- 
ly to the “Single Pole’’ feature, exclusive 
with Repeater. 

All the power of the air unleashed flows 
evenly, smoothly through _ Repeater’s 
“Single Pole’’—you are certain of exact, 
faithful reproduction. 


ASK FOR 
our illustrated booklet containing 
complete details. 


DEALERS 


In Repeaters you will find a popular appeal. 
Our discounts will interest you. Write for 
Merchandising Plan. 


MOSS - SCHURY MFG. CO., Inc. 
Radio Division 
2017 Franklin St. Detroit, U. S. A. 


The New Improved “Repeater”. 


tions, known as Class B, would continue 
under that name, while remaining stations 
will be classed as A stations. The sug- 
gested designations as Classes No. 1, 2, and 
3 will not be practical since existing legis- 
lation provides that Class 1 stations are pub- 
lic service stations; Class 4, technical and 
training, and Classes 5, 6 and 7, amateur 
stations. 

Furthermore, the Department is said not 
to favor grouping all the lower-powered 
present A stations, numbering nearly half 
the present stations, into Class 3, and try- 
ing to satisfy them all with only five oper- 
ating channels. The band for these stations 
assigned by the conference was between 202 
and 207 meters; all very low wave-lengths, 
and not capable of being picked up on many 
types of sets. All Class A stations, there- 
fore, it is understood, will be assigned wave- 
lengths between 200 and 280 meters, the 
more powerful having the higher wave- 
lengths between 233 and 278 meters. Su- 
pervisors are also testing the broadcast sta- 
tions and marking their transmitters for 
future adjustments on the new waves, thus 
preparing for the final transfer, when all 
details are worked out. 


RECEIVERS FOR THE BLIND 


The American Radio Association, head- 
quarters in New York City, has started a 
campaign to raise funds for equipping all 
homes where blind persons dwell with radio. 
To this end all radio fans are asked to con- 
tribute toward the fund through local news- 
papers or directly to the American Federa- 
tion for the Blind, 41 Union Square, New 
York City. Old sets and spare parts are 
not desired, as it is believed best to pur- 
chase new equipment, which will be done 
with the approval of an advisory committee 
on which government radio experts will be 
represented. 


RADIO TAUGHT BY A MACHINE 


A mechanical device is to take the place 
of human instructors in Morse and Contin- 
ental code at the Army Signal Corps School 
at Camp Alfred Vail, New Jersey, follow- 
ing the successful experiments with the new 
adaptation of phonographic or dictaphone 
instruction. 


As a result of a report of a board of 
officers, appointed to make a comparative 
study of the merits of manual and mechan- 
ical instruction in radio and telegraph code 
work, the Signal School has adopted the 
Ediphone system. These machines, such as 
are used in many business offices today, will 
be employed this year for recording and 
transmitting code practice in both the Morse 
and radio departments, and will actually re- 
place the operator instructors, according to 
Capt. John P. Ferriter, of the Signal Corps. 

Briefly, the system requires a Signal Corps 
Special Ediphone, a shaving machine, 19 
hard receiving records and 12 wax records, 
all of which costs about $263.00. 


The records for receiving practice are 
made of a hard material which makes them 
practically indestructible. By means of a 
special reproducer on the Ediphone, the sig- 
nals on the record are caused to operate a 
relay. The local contacts of this relay may 
be caused to interrupt a tone passing through 
the telephone head sets of the students in 
the radio classes, or it may operate sounders 
in the Morse classes. For sending practice, 
blank wax records are provided. The stu- 
dent records his sending on a wax cylinder. 
This record is then re-run and he is re- 
quired to copy it. 

Several changes in the commercial Edi- 
phone were necessary to adapt it to this use, 
the principal ones being a special reproducer 
and recorder, developed at the Signal School. 

The Ediphone method has many advan- 
tages over thc. manual method of teaching, 
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UNCONDITIONALLY 
GUARANTEED 1 YEAR 


Majestic Speaker 


The Last word in Radio Re-Creation 


Embodies all proved principles of reproduction. Delicate 
shading, inflection and modulation of voice this and the 
musical instrument re-created with remarkable volume and 
clarityoftone, withastounding purity and faithfulness,even 
when sending is weak. Floods room with best that’s 
in your set. Horn acoustically perfect. No battery 
needed—simply plug in like headph Hand: cry- 
stalline finish fibre horn approx. 22/’ high; heavy base pre- 
vents tipping. Polar indicating connecting cord included. 


You Save Middlemen’s Profits 
Send direct —today—for your Majestic Speaker. Try it 
for ten days. Hear distant stations plainly. Test its clarity 
of tone and volume—no distortion, no harshness, no rat- 
tle, no blare or screech. Compare it with loud speak- 
ers selling for $15 to $25 and more. Then if you’re 
not satisfied, simply return it at our expense and back 
goes your money. You—and you alone, are the judge. 
So mail your order today. 


JAMES M. DAVIS CO. 

$0-C Euclid Arcade, Cleveland, Ohio 

Send a Majestic — on your 10-day free trial offer. 
I enclose $8.50. I reserve the right to return it at your 
expense within ten days if not satisfied and receive full 
refund of my money. 


EASTERN 
LOW Loss 
COUPLER 


bP OO WANN tt 


3 CIRCUIT 
TUNER 


Designed by N. B. Sleeper 


New—Distinctive! 


Different from any other tuning device 
—maximum of inductance attained by 
elimination of all tubing and winding in 
pickle bottle form. 

This high inductance is essential for 
VOLUME RECEPTION, and cannot 
be obtained from any other form of 
low loss winding. 

Results heretofore impossible absolutely 
guaranteed as to Selectivity and Dis- 
tance Reception. 

At your dealer’s or sent postpaid. 
Jobbers and dealers write. 


EASTERN COIL Core. 
NY. C 


@. 22 WARREN St, Dent, ITY 


Book No. 2 


Book No. 3 
any. igs ce 

- Nc 
MAW TALQYOM 


| AMPLIFICATION 


| hal 
CC 
@ 


RADIO 
JOOKUPS 


of 
N 


Book No. 7 


C 


Many men fail in 
building their Radio 
sets because of some 
trivial error that 
could easily have been 
corrected before it was 
too late. The E. 
Company has com- 
piled a book that will 
help you avoid all the 
common pitfalls while 
building your Radio 
sets. 


PRICE 25c 


The man who wants 


Sets that are guaran- 
teed to give good re- 
sults when properly 
constructed will need 
this book. Gives the 
principal successful 
hookups of practical 
Radio Construction. 


PRICE 25c 


Question No. 1—What 
is Radio? This is the 
mature of the ques- 
tions that this book 
answers. Then it an- 
swers questions on all 
the principal parts of 
a Radio Receiver. It 
is a handy book to 
keep in your Radio 
File. 


PRICE 25c 


Distance lends en- 
chantment — and its 
the Radio Frequency 
Amplification that 
brings in the distance 
on your Radio Re- 
ceiver. If you contem- 
plate adding any Ra- 
dio Frequency to your 
set you will want this 
book at your side. 


PRICE 25c 


Don’t struggle in the 
dark, looking for sta- 
tions—here is an in- 
expensive book that 
gives you detailed in- 
structions on just how 
to handle your Radio 
set. You will be sur- 
prised at the increas- 
ed results that can be 
obtained through 
Proper tuning. 


PRICE 25c 


No better book for 
your work bench. 
Gives diagrams, hook- 
ups and details on 
Radio Hookups ga- 
lore. One of the most 
complete hookup books 
published. Authentic 


every respect. Third 
edition now ready. 


PRICE 25c 


| 


IN EVERY 
HOME 


A Radio Well 
Understood 


Complete satisfaction from any 
radio outfit is usually based on the 
operator’s knowledge of the funda- 
mentals of operation. 


The E. I. Co. books, as shown 
here, are expressly written, by 
radio experts, for the man who 
wants to understand his radio re- 
ceiving set. The important points 
are all covered and fully explained 
in simple, everyday language. 

Each book consists of 64 pages 
bound with stiff board covers and 
handsomely printed in colors. 
Their handy pocket size enables 
you to keep them ready at all times. 


READ THE DESCRIPTIONS OF THE BOOKS 
SHOWN HERE. PICK OUT THE BOOKS YOU 
NEED OR IF YOU DO NOT SEE JUST WHAT 
YOU WANT WRITE FOR OUR FREE LIST 
OF PUBLICATIONS. 


ON SALE | 
AT ALL RADIO STORES 
AND NEWSSTANDS 


Each ) Prepaid 


The E. I. Company 


Sales Agents 


The Consrad Company 
233 Fulton Street New York City 


onsra 
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Everyone who con- 
structs a radio set 
should know the sim- 
ple fundamentals. of 
the various parts of 
his set. oy 


E. I. 
Company has set these & 
forth 


in a compact 
little book that is 
valuable at all times. 


PRICE 25c 


The Vacuum Tube is 
a marvelous piece of 
apparatus. A short 
study of it as given in 
this book gives you 
the principle on which 
every Vacuum Tube 
Radio Receiver oper- 
ates. 


PRICE 25c 


Everybody knows the 
famous Neutrodyne 
hookup. One of the 
finest Radio Receivers 
in use today. This 54- 
page E. I. Company 
book gives an expla- 
nation of every detail 
of the Neutrodyne and 
how it all works. 


PRICE 25c 


The simplest and yet 


amateur broadcast lis- 
tener. In print only 
two weeks, fresh from 
the press. 


PRICE 25c 


Anyone with this 
handy book as a guide 
can repair and keep 
in order his own radio 


pair any trouble. 


PRICE 25c 


Just off the press. 
Hookups galore on the 
finest and most up- 
to-date reflex circuits 
in use today. Dia- 
grams and descrip- 
tions on every modern 
reflex. 


PRICE 25c 


HOW RADIO 
IS AECEIVED 


Book No. 13 


d. 


RADIO’S FOREMOST PUBLISHERS—Everything in Books, Patterns and Diagrams 


Soiemaieateneme 


Seiad ane 
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DUPLEX 


CONDENSERS 


‘Stand EveryTest 


For all around efficiency and the mi- 
crometer adjustment permitted when 
unusually accurate tuning is required, 
DUPLEX CONDENSERS lead the 
field. Made of only the finest mate- 
rials obtainable under the guidance 
of foremost radio engineers, they cer- 
tainly are precision instruments. 


“DR” Series 


A low loss precision 
condenser of High 
value and unusually 
low price. Great for 
set builders who want 
excellent value at low 
price. 


“FR” Series 


The highest quality 

low loss condenser 

made. Used by fore- 

most set manufac- 

turers. Condenser 

tests at Yale Uni- 

versity in May, 

1924, definitely de- 

termined its re- 

markable efficiency. 

Write for ‘‘Cons’’ and ‘‘Facts.’’ They are free. 

THE DUPLEX ENGINE GOVERNOR CO., INC H 
652 Flatbush Ave. Extension Brooklyn, N. Y. § 


GUARANTEED 
RADIO TUBE 
REPAIRS 


Mail to our nearest office, your burned 
out or broken tube, any type, and we will 
send you a guaranteed R-S-K repaired Cun- 
ninghas or Radiotron, any type you wish, 

O. D., $2.50 each. No extra charge for 
pins Book type. 


We sell repaired tube for $2.75, if you 
have no burned out one to turn in, 
We ship Parcel Post, Cc. O. D., 24-hour 


service.. No waiting. 


Our Absolute Guarantee 


Every R-S-K Repair is carefully tested 
and guaranteed to give performance equal 
to a new tube. Try yours for 30 days. If 
not delighted, mail it back, and we will re- 
place or refund, provided only that you have 
not burned out the filament. 

You can buy repaired tubes for less than 
our price, but R-S-K prices are the lowest 
at which you can buy first class work fully 
guaranteed by a company of known respon- 
sibility, 

We have a proposition for state distributors. 


310 Caxton Building, Cleveland, Ohio 


771 Ellicott Square, Buffalo, N. Y. 
609 Chamber of Commerce, Pittsburgh, Pa. 


Insure your copy reaching you each month, 
Subscribe to RADIO NEW 
Experimenter Publishing Co., 53 Park Pl, N.Y. 


S — $2.50 a year. 
Cc. 


since it 1s possible to standardize instruc- 
tion. By using the records according to 
directions and giving daily tests, the student 
is assured of exactly the same instruction 
as is given in the Signal School. This 
obviously is an extremely desirable feature 
as it permits of the establishment of stand- 
ardized code schools throughout the Army, 
without any particular need for a skilled 
instructor. The course should appeal par- 
ticularly to the Infantry, Cavalry and Ar- 
tillery, as it is a complete solution of their 
problem of developing radio operators in 
their own organizations. 

Special code practice equipment for radio 
classes has been designed in the Signal 
School, which makes the installation of the 
necessary apparatus very simple. This con- 
sists of a modified monocord switchboard 
with a buzzerphone howler and a four-volt 
battery to supply the tone. 


HAVE YOU HEARD AT9? 


Most fans know NAA, or its foster 
brother NAL, which broadcast when the 
big Governmental broadcaster at Arlington 
is not operating, but how many know the 
Army broadcaster AT9? This is the only 
other broadcast station of the Government, 
but, unlike the premier broadcaster NAA, 
it carries few market and stock reports, 
being devoted to entertainment. 

AT9 is the call of the special Army sta- 
tion at Fort Bragg, N. C., which operates 
like NAA on 435 meters every afternoon or 
evening of the week. It carries programs 
made up and broadcast by Fifth Field Artil- 
lery Band or orchestra, vocal selections by 
men of the regiment, ringside reports of 
Army boxing bouts, political and other talks 
and music furnished by neighborhood talent 
from several cities of the South. 

As a publicity medium, it is said to be 
excellent ; and by publicity is meant commu- 
nity interests and army recruiting. In fact, 
it has put Fort Bragg on the broadcasting 
map. With its 750 watts power it should 
reach fans within a great radius, if they 
tune in on 435 meters Tuesday, Thursday, 
Saturday and Sunday evenings or alternate 
afternoons. Signal Corps equipment is used, 
and Army personnel operate the station. 


SINCE DADDY’S GOT HIS RADIO 
(What a Child Thinks) 
By MINNIE MILLER 


Since Daddy’s got his radio, 

The evenings go so very slow. 

We have to sit as still can be, 

Billy, Betty, Tom and me, 

While Pop, he twirls the dials ’round 
He’s dreamy—don’t know where he’s bound. 
Gosh—but the evenings do go slow, 

Since Daddy’s got his radie. 


I like the programs well, sometimes. 
The joke man and his funny rhymes, 
Dream Daddy—and the “sign off” gongs, 
The coon man and his darky songs. 
But most the time it’s very slow, 
Since Daddy’s got his radio. 


But Daddy says, “You'll learn a lot 
Of politics and art and what; 

The Masters old and new you'll know. 
But I’d rather see a movie show; 
Gee—ain’t our evenings awfully slow, 
Since Daddy’s got his radio? 


I’d rather hear when Dinah sings, 
Her “Meetin’” songs, and other things, 
Or Ebby picks his banjo strings, 
Than all the many other things 
That make the evenings go so slow, 
Since Daddy’s got his radio. 


Daddy has no time to play, 
A single game of dominoes 
Because he always has to: go, 
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The most con- 
venient aerial 


Increases 
selectivity 


Reduces 
static 
Easily 
portable 


Patents 
Pending 


=s 


immune Y) 


The favorite loop aerial because of its great 
convenience, handsome appearance and superior 
performance. Compact and self contained. The 
best loop for permanent installations or port- 
able sets. 


Rotates on base which has silvered dial gradu- 
ated for calibration. Handle permits adjust- 
ment without body capacity effect. Direct con- 
nection prevents losses. Handsomely finished 


in silver and mahogany, Price $8.50 
A better vernier control which makes perfect 


tuning easy. Gear ratio of 30 to 1. Rotates in 
same direction as dials. Can be disengaged 
leaving dials free. Easy to install. Handsome 
nickel and ebony black finish. Price 75c 


If your dealer cannot supply these 
standard products, 


write direct. 


1300 FIRST AVENUE 
Perkins Electrie Ltd., 


MAYWOOD, ILL. 
Montreal 


Your Set Is 
Worthless 


WithaRun-Down Battery 


The only way you can accu- 
rately gauge the strength of 
your battery is with the 


Perfection 
HYDROMETER 


(Scientifically Perfect) 


‘ Depended upon 

“Sel It’s in for years by 
the float. Ifthe} 2 ut o mobilists 
name PERFEC- for instant, ac- 
TION is noton] curate, battery 
~ float it is] testing. Expert- 
a genuine ly made. Heavy 
PERFECTION. | one - piece hy. 
—— ol drometer bar- 
rel—soft acid proof 

rubber connections 

—heavy ribbed bulb 

—designed to pre- 


vent leakage. 


$1-90 at all Radio Stores 


Bemco 
Manufacturing 
Company 


243 W. 55 St. 
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Simplified and Explained 
For the Beginner — 


BEGINNER in radio will find SCIENCE & INVENTION an 

ideal magazine for his study. Every radio circuit shown in 
SCIENCE & INVENTION is pictured twice. The first draw- 
ing showing the picture diagram with actual illustrations of the in- 
struments used. The second, showing the usual radio diagram hook- 
up. A glance at the illustrations shown here, show you how it is 
done. 


SCIENCE AND INVENTION covers not only radio but every 
modern scientific achievement. There are correspondents in every cor- 
ner of the world gathering data and information on new scientific 
inventions and developments. Every article in SCIENCE AND 
INVENTION is pictorially illustrated so that every reader can 
easily grasp the most intricate inventions. Every page in SCIENCE 
AND INVENTION is not only interesting but fascinating. 

Buy your copy today from your local news dealer. 


cience and 
Invention 


IN PICTURES 


The Gold Covered Picture Magazine 
of Scientific and Inventive Happenings 
SCIENCE AND INVENTION has reporters in every corner of the 


world who are constantly seeking news of everything new and inter- 
esting for the readers whether it be Scientific, Inventive or about 
Radio. It is a fascinating Magazine crammed full of interesting news. 


25c The Copy 
ON ALL NEWSSTANDS 


Published by 


THE EXPERIMENTER PUB., CO., INC. 


53 PARK PLACE Dept. RNI NEW YORK CITY 
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accessories, $2.5Q- 
At your dealer’s or direct Radio Humor 
Apex Stamping Company FROM THE MARCH, 3082, ISSUE OF 
vet EH Riverdale. II “RADIOVISION” 
News item: 


Dealers! Write for proposition 


Scientists at the Tampa, Florida, ski 
grounds have unearthed another of those 
queer specimens of the Genus Homo. The 


skull has the usual indentations or depres- 

Direct- Save Dealer Profit sions which are so common in specimens that N 
‘emma Ey —— to have lived about the year U. S. Bureau of Standards Bulletin proves 
’ AR ° that silver has lower series resistance than 
any other’metal. Another known fact is 
STORAGE “B’ BATTERY that radio frequency currents travel on 


the surface of wire. Therefore, if surface 
conductivity is increased, the set employ- 
Our direct-to-user oolling. polley, eliminating al? 
eostly trade discounts, oon les you to buy a Star 


ing the wire will be made more efficient. 


GEN-WIN Low Loss Tuner 


employs an aperiodic primary of special 
silver plated copper wire. Condenser 
tuned secondary and self supporting 


tery value ever offered. Your purchase protected. 
Money back if not ers. 
After thirty days’ trial if the Star battery does - 
not —_ satisfactory, return it and ee money 
+4 ped | eR “ 


ABOUT 1924 A.D 


will be tn any C YEAR 3082 A.D. spiderweb tickler are also of latest low 
The Star‘ THE PROBABLE CAUSE RADIOPHRENOLYSIS loss design. A GEN-WIN Low Loss 
grad ery experts IN HOMO SAPIENS. Tuner will enable you to build the most 
The theory is prevalent that the deformity <owgrl OK and le el vice ge os 
resulted from the habitual use of the old be ar 7 ag wid 

head-phones which seem to have been used in oe SaSeReREy guaruntese. 


With each tuner you get a complete set of 
detailed blue prints (full size panel pat- 
tern, instrument layout and picture wiring 
diagram) for latest Gen-Win Low Loss 
Set. Separately 50c. Write for descrip- 
tive circular, Dept. RN 125. 


the reception of messages, the constant pres- 
sure causing the tissue to waste away. 
The tulady has been termed Radiophre- 
jamie Dest, ¥ nolysis. The sketches give the scientist’s 
B’way, N.Y. conceptions of the appearance of this primi- 
tive race hich one time roamed the earth. 
—Contributed by Clyde E. Volkers. 


etre Ao ASK DAD—HE KNOWS 
“Pa, which is worse—an automobile ma- 
niac or a radio nut?” 

“A radio nut is the worst thing on earth, 
my boy—an automobile maniac kills you 
quickly with his gas busgy ig ag soon 

OUR FREE COPY | 2ll over, but a nut with a loud talker drives 
SEND FOR_Y' you crazy and keeps you that way the bal- 
ance of your life.” 


TESTED HOOK-UPS | “ied 19-6 Newton 


$ oem 


SUBMITTED BY USERS OF OUR IT’S THE BUNK Pat. avo. tor © At Deals 
When people say they receive radio mes- 
WONDERFUL sages through iron beds—it’s the “bunk.” 
TRANSMITTER ainiapinaingbinaiae 
: } “using 3UV-199 tubes (detect 
BUTTON FOR LOUD THE CAUSE ¥ and + os i oot "hated 
SPEAKERS Ist Radio Bug: I stayed up till 3 o’clock KGO, Oakland, Calif., on the loud 
mat i in george and nearly got Los Angeles. speaker — Ms ac cnglgeoe 
e i : idn’ throughout a three- 
Price $1.00 AMPLIFICATION | cu aslo Bug: Why didn't you get Los te eae ae 


POSTPAID AND EXPERIMENTS Ist Radio Bug: On account of the 


» @itb instructions squeals from my neighbor, next door. 

= Radio Bug: Has he got a single circuit 
set 

ry K. ELECTRIC CO. Ist Radio Bug: No, triplets. 

ae 85 PARK ROW NEW YORK —Contributed by P. Zegallo. 


rant 
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PRICE 22322 av 


Mail all orders with money order or cash 
direct to 


The EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place New York City 
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RADIO’S 


Most Complete 
Book of 
(information 


By 
HUGO GERNSBACK 


Editor of RADIO NEWS, SCIENCE 

& INVENTION, THE EXPERI- 

MENTER, and MOTOR CAMPER 
& TOURIST 


What the novice in radio needs 
is a book in which he can get all 
the information necessary for: him 
to understand radio telephony and 
telegraphy, to make or buy a re- 
ceiving set suitable to his means, 
to know how to operate his set, 
and, after he has an understanding 
of the radio art, information 4 
will enable him to advance and 
the most out of his outfit. All t fs 
must ordinarily be dug out of text- 
books, pamphlets and government 
publications, but the aim of this 

ook is to have all the data and 
information that the beginner will 
need from the time that he takes 
up radio, It is a permanent, com- 
prehensive reference book for the 
dyed-in-the-wool dabbler in Radio. 


WHAT THE BOOK IS. 


A combination of a radio course for the 
novice in radio telegraphy and telephony 
with a reference book for the more ex- 
—- amateur. Half a dozen books 
in one. 


FOR THE BEGINNER. 


The theory of radio carefully explained 
with drawings. 

Description of and instruction for oper- 
ating instruments of receiving and send- 
ing sets, with all picture diagrams of 
the wiring of the apparatus. 

How to make your own receiving set, 
costing from $3.00 to $50.00, 

How to read diagrams; for every pic- 
ture diagrain there is a corresponding 
technical diagram using the symbols 
instead of drawings. 

How to tune sharply and ~yaamaeal inter- 
ference from other statio 

How to protect your set aie lightning, 
and the laws regarding installatigqn. 
Explanation of time and weather signals. 


FOR THE MORE 
EXPERIENCED 
AMATEUR. 


How to make a practical vacuum tube 
detector, two stage amplifier set costing 
less than $50.00, that will work. 

How the radio compass works. 

All about underground game loop 
aerials and directional aerials. 


Formulae for finding wave length; mis- 
cellaneous formulae for finding capacity 
of condenser and other instruments. 
Tables of wire resistances, wave lengths 
and their corresponding frequencies, ap- 
proximate wave lengths for different 
aerials, tuning coil data, and much more 
invaluable information. 


SPECIAL FEATURES. 


Lists of all the broadcasting stations in 
the United States and Canada for con- 
certs, time signals, weather reports, 
press, stock market reports, etc., with 
their call, wave length and time of 
sending. 

Detailed description of Washington 
weather signals and their translation. 
Description of a modern broadcasting 
station and its ‘operation. 

Large map showing location of all U. 8. 
radio telephone broadcasting stations suit- 
able for hanging up in radio room. 
Collection of miscellaneous radio informa- 
tion for the ama 


IN OTHER WORDS. 


The information that you ordinarily have 
to dig out of government publications, 
text-books, pamphlets, etc., is handily 
combined in this one book. 
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Volume and ; 
Clearness 
are essential to radio 
enjoyment. Strom- 
berg-Carlson Head 
Sets and Loud 
Speakers have power- 
ful magnets, the sensi- 
tivity of which gives 
them wide range, bring- 
ing in the fainter sig- 
nals with volume and 

clearness. 

They also have 
layer wound and layer 
insulated coils—an ex- 
clusive Stromberg-Carl- 
son type of con- 
struction — which 
will stand up un- 
der the high plate 
voltages now used. 
Ask your dealer 


Stromberg-Carlson 


Telephone Mfg. Co. 
Rochester, N. Y. 


c 


‘RESISTANCE COUPLED 
AMPLIFICATION 


The Resisto-Coupler illustrated above 
is inserted in the place of the ordi- 
nary transformer. 
sive to install and operate, 
auditively perfect amplification and 


It is less expen- 
gives 


wonderful volume. We recommend 
three stages of Resistance Coupling 
for most satisfactory service. 

$1.25 
Ask your dealer for the Daven 
“RESISTOR MANUAL” by 
Zeh Bouck. A practical hand- 
book on _ Resistance Coupled 
Amplification. 


Price 25c 
DAVEN RADIO CORP. 
“Resistor Specialists’’ 
New Jersey 


Sold everywhere bie 


Newark 


NATURAL WOOD 


Finish it yourself to match 
=] any wood. 11 stock sizes 


cabinets for every radio set. 
EXPRESS BODY CORP. 


42 Lake St. 
Crystal Lake, III. 


NEAT FIT CABINETS 


OH MOTHER! 


Rapio Fan: “I picked up WGY last 
night.” 
Auto Fan: “Huh, wouldn’t she give you 


her full name?” 


A TRUE TALE 
Birt: “Did the magazine really accept 
that technical article you wrote?” 
Fotp: “Uh-huh, it’s right there in the 
comic section.” 


SUNDAY SERVICE WHILE YOU 
PLAY 

Jones is a man of his word. He promised 

his wife faithfully that never again would 

he allow his golf to keep him from Sunday 
service. 


__ Yes, but why the ear phones, particularly 
if they are not connected to the set? 
Editor Ravio News. 


PEACE AT LAST 


Radio stops some people from talking 
long enough to listen. 


ZOWIE! 


SALLY: “I just had my hair ‘radioed.’” 
IRENE: “How’s that?” 
SaALLty: “Done up in short waves.” 


OH NO? 
No, Ernestine, a wave trap is not a break- 
water. 


ALAS—’TIS SO 


There’s no pse broadcasting on Monday— 
that’s wash day and so many aerials have 
other duties. 


AND THERE IS NO STOPPING IT 


A radio fan is an air circulating device 
that runs without wires. 


TOO MUCH “3B” BATTERY 


Query: I hear such dizzy noises on my 
radio, what can the answer be? ; 
ANswER: Probably your tubes are “lit.” 


FAST WORK 


“My goodness man! You're all winded!” 

“I know it. I’ve been listening to Bill’s 
radio, and he kept dashing from one sta- 
tion to another.” 


"TWAS ALWAYS THUS 
Radio, like the baby, does the cutest things 
| after the company has gone. 
| EDUCATIONAL FEATURES 
One feature of radio: A lot of people 
have learned to pronounce Schenectady. 
QUITE TRUE 


HCL has the most expensive broadcast 
station. 


INDOOR SPORTS 
With Radio, Mah Jong and Cross Word 


Puzzles, no one goes out any more. 


* 


© 


DIXIE 
PRODUCTS 


DIXIE JUNIOR 


Screw Assortment 


100 pieces all in the one box, 
ready to use, all handy, useful 
standard sizes. The little box 
that saves time, trouble and 
money, and keeps your worries 
about losing tiny screws at a 
minimum. Buy a box or two 
today. They’re worth the price 
just because they’re handy and 
convenient. 

Sold by all Radio Dealers. If your 


dealer has none in stock, write us 
direct. 


DIXIE ENGRAVED 
Binding Posts 


CONVENIENCE, takes half 
the work from the building of 


a Receiving Set. That’s why 
the DIXIE Binding Posts have 
always been so popular. Eight 
handsome, engraved posts to the 
box. All are clearly marked for 
you by superior engravers. 
You'll need a box or two around 
your work bench; you can 
always use them. 

Sold by all Radio Dealers. If your 


dealer has none in stock, write us 
direct. 


Dealers 


There are few, if any, faster selling 
counter displays than these DIXIE 
Products. The boxes and display car- 
tons are unusually attractive. Write 
for our special dealer discounts. 


DIXIE SUPPLY COMPANY 


91 Seventh Avenue New York, N.Y. 
FRED L. TOMLINSON CO. 
443 So. San Pedro St. Los Angeles 


THE BARSOOK CoO. 
53 West Jackson Blvd. Chicago, Ill. 
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OPPORTUNITY AD-LETS 


Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these 


Classified advertising rate twenty-two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12 
issues. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an 
accredited advertising agency. No advertisement for less than 10 words accepted. 


Objectionable or misleading advertisements not accepted. Advertisements for the March issue must not reach us later than Jan. Ist. 


CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 


wcrnhenenacnemmmarte ho PUBLISHING asa INC., 53 Park Place, New York, m2. 
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Agents Wanted (Continued) 


Machinery and Tools 


Radio Fans: Don’t neglect sending applause cards to sta- 
tions listened in. For 6c stamps, we furnish cards, fill in 
your name and address, etc., and mail postpaid 
stations you designate, any additional two, lc. 
dressing & Mailing Co., 794 Newhall St., Milwaukee, Wis. 


Radio Salesmen wanted—Make $50.00 weekly selling 
standard, well advertised radio sets and parts. No invest- 
ment necessary. Write for plans and Free Outfit. Wave- 
land Radio Corporation 1027 N. State St., Chicago, Ill. 


PT To 


Agents Wanted 


Business Opportunities 


Distributors—Screw-holding Screw Driver. Handiest tool 
ever invented. Unlimited Market. Tremendous demand! 
Big repeat earnings! Write Coburn Tool, 738C Boylston, 
Boston, Mass. 


Herm renceeny 


M iscellaneous 


Agents Wanted in every city and town to seil stand- 


ard radio apparatus. Attractive discounts Siem. If inter- 
write % at once stating sge and rad 
cal Specialty » Inc., 405 laware 


vane S 
Ave., testo Delaware. 


ital oF experience requ 
Sones. i Madison Mills, 564 Broadway, Ni 


Big Money and fast sales. e 
initials for mnie auto. You x ih 3; =abe. st by 
orders daily easy. hy 0 ‘or particulars and free les. 
American ram Co., Dent 133, East Orange, N. J. 


Distriet — Wanted. Appoint ins Agents for }-4 
in your locality. No canvassing or zy 4 $100. 
weekly easily made. Commissions Suteek td Hussell, 
¥ 2307 Archer, Chicago, Ill 


Write and learn how to 
eapital or experience. Stivering mirrors, refin 

headlights, tableware plating. Outfit furnished. ienerne- 

tional Laboratories, Dept. 25, 809 Fifth Ave., New York. 


Big Money outing new Household cleaner. Washes and 
Gries windows. Sweeps, scrubs, mops. Complete outfit less 
than brooms. Over 100 percent profit. Harper Brush Works, 
160 3rd St, Fairfield, Iowa. 


start profitable business without 
iz auto 


Make $100 Weekly in Spare Time. Sell what 4 Dublie 
wants—long distance wae receiving = ‘0 sales — 
pave $100 profit No b 
—}- een os ais wen month, Rep a ranted 
at once. 3 plan is sweeping 
— your county is gone. “Duarha, 6 $13, Washington Bivd., 
co. 


Advertise, hundred magazines, three issues, 10¢ word. 
Pennell Company, Corington, Kentucky. 


No trouble 
uburn Radio 


Cash in on Radio! Build and sell sets me us. 
to earn $5 an hour in 1 time at home. A’ 
Co., Dept. M, Cine: 


Special Free Offer—100,000,000,000 German Marks anes 
Polish Marks, and 10 Russian Czar Pre-War Roubles Abso- 
lutely Free with every 25c order for 100 Kronen Hungarian 
Government 5% per cent Bonds interest coupons at- 
ed. 8 25¢ order today —_ receive latest ‘quotations. 
Public State Bank, Dept. 612, Chicago. 


ree Book. Operate —_* pn order wa home eve- 
Book free. Pier, 859 Cortland 8 we 


Educational 


Guaranteed Genuine Gold Leaf ict Any 4 can put on 
stcre windows. Large profits, lemand. Free 
samples. Metallic Letter Co., 422 NC Clark, ‘Chicano. 


Young men who want to make their spare time pay from 


f 
3 —- merely to show is to 6 
es and constant repeat business; write 
Tt 476 Broadway, Dept. 208, New Yor! 


Men wanted for this territory to sell wonderful value 
mens, womens, childrens shoes direct, saving consumer over 
40 Et cent. Exverience 


ly permanent income. Write today. Tanners Mfg. Co., 
1535 % St., Boston, Mass. 
Agents: Something new—Wonderful invention. Ford 


"Distributors profit 300 per cent—thirty 
. Super, 1304 Fondulac, Milwaukee, 


Owners wild over it. 
— d trial offer. Write V. 
is. 


Easy, Sleasant work for Mechanics, Shop Men, Clerks, 
during spare hours; will add many dollars to their salaries. 
Alse want persone who can give full time. Big wages as- 
sured. Novelty Cutlery Co., 476 Bar St., Canton, Ohio. 


Start in a Permanent Business of your own selling guar- 
anteed hosiery, underwear and swesters. We deliver and 
collect if you prefer it. No capital or experience ied. 
Sworn proof of profits $12 daily up, furnished. Become 
our oy Manager. Get others working for you. Write 
for details to The Mac-O-Chee Textile Company, Station 
4741, Cinctonatt: Ohio. 


At Last! Diamond Rival Discovered! Amazing blue white 
Rajah Gem astounds jewelry world and deceives experts! 
! 00 Write quick! 

Rajah Diamond Co., Dept. F42, Salisbury, N. C. 


Used Correspondence School Courses save over half. Bar- 
gain catalogue 1000 courses free. Used courses bought. 
Students’ Exchange, Dept. A, 47 West 42d St.. New York. 


tonvenrorenenerenniny Terernnniennert vreeeererenae ” 


Exchange 


200-20,000 meter Receiver including .Radiotron $25.00. 
ee step Amplifier $18.00. Smith, 4416 Market, Phile- 


For Sale 


For Sale or exchange, I. C. 8. course, Interior wastes. 
unused, value $25. Details free; your offer? Albert Chad- 
wick, East Greenwich, R. I. 


tiful i d bull pups eh Bulldogs. 601 
mm Dallas, Texas. — - 


Violins—! make ‘em; sweet, soulful, melotoned; finest 
tonal quality instruments since Stradivarius’ days. Get 
details now. John Lehto, 935—14th St., , San Pedro,Cal, 


Dealers—Write for our illustrated catalog of reliable radio 
Merchandise. Rossiter-Manning Corporation, Dept. F, 1830 
Wilson Ave., Chicago, Il. 


Motorcycles, Bicycles 


Tene 
Don’t Buy a Bieyele Meter Attachment until you get 
| eR etaieg and prices. Shaw Mfg. Co., Dept. 6, Galesburg, 


News Correspondence 


‘arn $25 nee , spare time, writing for newspapers, 
magazines. Experience unnecessary, Copyright b free. 
Press Syndicate, 973, St. Louis, Mo. 


Patents 


inventions Commercialized. Patented or unpatented. 
Write Adam Fisher Mfg. Co., 278, St. Louis, Mo. 


Patent Attorneys 


inventors—Should write for our Free Guide Books and 
“Record of Invention Blank’’ before es, inventions. 
8 model or sketch of your invention for Exam- 
ination and Instructions. Radio, Electrical, *Chomtenl, Me- 
chanical and Trademark erts, Terms reasonable, Victor 
J. Evans & Co., 922 Ninth, Washington, D. C. 


Patents—Send for form ‘Evidence of Conception’’ to be 
signed and witnessed. Form, fee schedule, information 
free. Lancaster and Allwine, Registered Patent Attorneys 
fa rae and Canada, 269 Ouray Bldg., Wash- 


Meyers is New $3.25. Trimp, 925 Courtland St., North 
Bergen, N. J. 
‘ 


Patents for Inventions. Long experience, gg grade 
work, rates reasonable, best references. Advice as to pat- 
entability. Wm. Ashley Kelly, 41 Park Row, New York 


For Advertisers 
24 Werde—255 Rural Weeklies $14.20. Admeyer, 4112-R 
Hartford, St. Louis. 


For Inventors 


Patents. Send drawing or model for examination and 
report as to patentability. Advic» and booklet free. High- 
est references. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 644 "} Street, N. W., 
Washington, D. C. 


inventors—who derive largest profits know and heed cer- 
tain — but vital facts before applying for —— 
book Patent-Sense gives those ws free, Write Lacey & 
Lacey, 631 F St., W: # Betablished 1 1869. 


Inventors’ Edueator: 900 Mechanical Movements. 50 Per- 
Petual Motions. How to procure and sell patents. Me- 
chanical Movements greatly assist Inventors, suggest ner 
— Explains how to select an attorney and avoid Patent 

Price $1.50. Postage Free. Albert E. Dieterich, 
aoe , Building, Washington, D. C. 


$300.00 a month to distribute everyday household petty 
in rural and T= stricts. No money needed. fli 
dollar firm behind it. Write for particulars and state corri- 
tory desired. B. P. Johnson, 611 W. Lake, Chicago. 


Darn E-Z big money now. Sells faster than ever. 
times improve sales. This universal hosiery and fabric 
coment finds eager buyers in every home, office, store and 
factory after two minute demonstration. New uses command 
instant attention. Special selling system assures generous 
ineome. Darn E-Z Laboratories, Dept. 31, Dayton, Ohio. 


Earn $10 daily stlvering mirrors, plating, refinishing 
metalware, headlights, chandeliers, bedsteads. Outfits fur- 
7 wer-Decie Laboratories, 1133 Broadway, New 


Radio Salesmen and distributors—exceptional opportunity 
selling $12.50 loud speaker; big value; sells itself; expert- 
Sewers: Address Butytone Radio Co., B70 E. 22nd, 

0. 


Agents—Quick sales, big profits—outfit free. Cash or 
eredit. Sales in every home for our high-class line of Pure 
Food Products, Soaps Perf let Articles, etc. Write 
today for money-making plans. American Products Co., 
2137 American "hide. Cincinnatt, Ohio. 


Radle Set Bullders—We want a representative who knows 
radio to handle standard, w: ts 
in your locali Lib 


pian and Free 
28. 1027 N. State St.. 


Health 


Free—Stop using tobacco. We will give free informa- 
tion how to conquer habit easily and permanently. Results 
guaranteed. Anti-Tobacce League, Bor M, Omaha, Neb. 


Help Wanted 


All Men, Women, Boys, Girls, 17 to 65 willing to ac- 
cept Government Positions $117-$250 traveling or station- 
ary; Write Mr. oy 251, St. Louis, Mo., immediately. 


Patent-Sense—As one of the aie patent firms in Amer- 
ica we give inventors at lowest consistent charge, a service 
noted for results, evidenced by many well-known Patents 
extraordinary value. Book, Pa — “Sense, free. Lacey 
Lacey, 631 F St., Washington, D. C. Established 1869. 


verano 


Personal 


Lonesome—Join our club—make acquaintances everywhere. 
Big illustrated book with descriptions and photos, sent in 
plain wrapper for ten cents. Bonafide Co., Dept. 58, 
Kansas City, Mo. 

Exchange cheery | new friends. Write Hetty 

Box 820 ety Han Station, New York City. 
Stamp appreciated. 


Free te Men or Women—Information of a — nature 
that has brought physical vigor and happines thou 
sands. lo charge; no obligation. Write Fair * pales Co., 
Dept. 246A, Colorado Springs, Colo. 


Detectives Needed ere. Travel. Experience un- 
necessary. Write agner, former Government Detec- 
tive, 1968 Broadway, 


Lonely Hearte—Exchange letters; make interesting new 
friends tn our =, club. Eva Moore, Box 908, Jacksonville, 
Florida. Enclose stamp. 


Become a Landscape Architect. Uncrowded profession of 
wonderful opportunity for money-making. Easily mastered 
by mail. Earn while you learn. Write fee, a. Amer- 
fean Landscape School, 11-E, Newark, New Y 


$25 weekly, ame time, writing for nowepeners, 
magazines. Experience unnecessary. Copyright book free. 
Press Syndicate, 972, St. Louis, Mo. ee 


Man wanted (city or country) old established company will 
supply capital and start you in your own permanent business 
selling necessities people must ro every day. Experience 
——. Write MeConnon & Co., Factory M63, Winona, 


Radio 


ate Your ot Reach Out—Same panel, same layout, 
fewer parts. Our $5.00 Kit includes the one different part, 
22 feet real gold sheathed wire, lithographed print of Kia- 
dag Coast to Coast ee and complete, simple instruc- 
1 “Not obt ivity wi . 


this and can name scores of buyers it has delighted. Satis- 
a Guaranteed wets —~e Kit prepaid anywhere, 
$5.0 New 48-page oe ousands of items, many er- 


> nol for stamp. We t postane stamps same as cash. 
Kladag Radio Tavereteries.” Kent, Onto. 
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RADIO PANELS 


CUT PERFECTLY SQUARE WITH 
SMOOTH EDGES TO ANY SIZE 
Ye” THICK 1Ye> PER SQ INCH 
Ye” THICK 2¢ PER SQ INCH 
YO” THICK 2Ye% PER SQ.INCH 


IN POLISHED BLACK, MAHOG- 
ANY OR WALNUT FINISH 


ORDER SHIPPED SAME DAY RECEIVED 


LET US 
DRILL and ENGRAVE 
YOUR PANEL 
SEND US A DRAWING OF YOUR 


PANEL AND WE WILL GLADLY 
FURNISH ESTIMATE 


163 SIZES AND KINDS OF FORMICA 
SHEETS, TUBES AND RODS CAR- 
RIED IN STOCK 


MANUFACTURERS 
JOBBERS and DEALERS 
GET OUR PRICES ON MATERIAL 
AND CUTTING, DRILLING AND 
ENGRAVING PANELS IN LOTS 

OF 25 OR MORE 


Small Pieces of Formica Sheet, Tube 
and Rod Cut to Size at Specially 
Low Prices 


STARRETT MFG. CO. 
521 SOUTH GREEN ST. CHICAGO, ILL. 


Ne SS 


is the only phone 
plug equipped with 
the wonderful “ten- 
sion slot” which per- 
mits you to pull and 
tug the cords all 
you want and still 


} 
always | 
ppetanines ; 

It’s Genuine Bakelite, too 
At your dealers or by mail 


on receipt of purchase price 


Polymet Mfg. Corp. 
70-74 Lafayette St., N.Y. 
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DEALERS WRITE 


FOR QUICK SELLING 


KITS 


RADIG PARTS 


WHOLESALE ONLY 


HAROLD M. SCHWAB, INC 
SS VESEY ST., DEPT. GLE / 
NEW YORK CITY, 


Ivory Radio Panel: Grained white “‘Ivorylite’’ makes most 
beautiful set of all. Guaranteed satisfactory. Any size 
3-16” thick sent prepaid 3c per square inch. Sample free. 
E. P. Haltom, Dept. N, 614 Main St., Fort Worth, Texas. 


Radio Books, Catalog free. R. Dobbins, 146 W. 27th 8t., 
Indianapolis, Ind. 


Radio Fans and B C L’s qualify one week—150 students 
now licensed—Their learning records on request. Complete 
method $2.50, Dodge Radio Shortkut, Dept. N, Mamaro- 
neck, N. Y. : 


Send me your burned out or broken Power tubes—50 watts 
or over. Will pay liberally. W. Baker, 36 W. 20th 8t., 
New York City. 


Have your broken and burned out Power tubes repaired, 
50 watts or over. Send them to us for Repair. Charges 
reasonable. Wm. Baker, 36 W. 20th St., New York City. 


Inquiries solicited for manufacturing Radio Cabinets. We 
have dry kiln and complete machinery including spraying 
facilities. Reliable responses only considered. XYZ. 


Solid Mahogany Cabinets—7x10—$2./5; 7x12—$2.75: 7x14 
—$3.00; 7x18—$3.40; 7x21—$3.70; 7x24—$4.10; 7x26— 
$4.55. Postage extra. Variocouplers—Bakelite, green silk 
windings, $4.50 value, for $2.35 postpaid. Miami Cabinet 
Company, Yellow Springs, Ohio. 


A reliable and thoroughly experienced radio manufacturing 
and handisi organization wants live-wire representa- 
tive in your community, Complete line of highest quality 
receiving sets and accessories, exclusive territory, and liberal 
discounts without annoying quantity regulations. Write or 
wire Radio Development Co., 25 8., 13th St., Harisburg, Pa. 


MacClaren, 


Genuine ‘‘Radiotron’’ Tubes $5.40 postpaid. 
Dept. RN-1, Onset, Mass. 


100 Volt Edison Type ‘‘B’’ Battery, knocked down. Parts 
= plans complete, $12.50. Lane Mfg., 2938 W. Lake, 
nicago. 


Low Loss Inductance Forms, Linen impregnated Bakelite. 
50c each. The Kehler Radio Laboratories, Abilene, Kansas. 


Bargains Transmitting Sets cost $250.00. $25.00 Storage 
Batteries Six Volts 80 amperes $4.00 worth $10.00. Navy 
Tubes $2.50, 824 North Fifth, Philadelphia, Pa. 


Salesmen Wanted 


Were You Ever Offered a Grocery Store? Our proposition 
is better. You can handle flour, canned goods, dried fruit, 
coffee and entire line of groceries as well as radio sets, 
paints, roofing and automobile oils and tires with no rent 
to pay; no money invested; take large orders from samples. 
Goods are guaranteed and proven quality. Selling experience 
not necessary. Steady, profitable work for ‘‘workers.’’ Ad- 
dress Hitchcock-Hill Co., Dept. 204 Chicago, Ill. Reference: 
Any bank or Express Company. 


Salesmen—Sell Four Square Sults $12.50 guaranteed two 
years. All wool overcoats $19.50, five different patterns. 
$3.00 to $5.50 each sale. Profits in advance. Complete line, 
pag ot oa as — overcoats slip-ons caps. One 

livery strict territories open. Stone-Field Cor - 
tion W2556 So. Wabash, Chicago. ” seis 


Salesmen—Sell guaranteed shoes for men, women and 
children below store prices. $70.00 weekly easy. We deliver, 
oa” K-W Shoe Company 4048 Harrison, Dept. 22, Chi- 


Wanted: Able specialty salesmen, something different, 
easily sold, all retailers; liberal commissions, drawing ac- 
counts. Salesmen making from $25 to $75 daily. Per- 
manent income from repeat business. Address National 
Electric Company, Desk 8, Cedar Rapids, Iowa. 


Beats a Gold Mine—Electric Sign, sells $15.00. Commis- 
sion $5.00. Easy to sell 100 to 1000 at once to Manufac- 
turers of Autos, Ice Cream, ete., for distribution to their 


Dealers or Agencies, or, several an Hour from Store to 
pg Write while its new, Fiashtric, 2128 Hudson, Chi: 


Scenery to Rent 


Settings for Opera, Plays, Minstrels. Plush D: - 
dress Amelia Grain, Philadelphia. yeas 


Stamps and Coins 


158 Genuine Foreign Stamps. Mexico War Issues. Vene- 
suela, Salvador and India Service. Guatemala, China, etc., 
only 5c. Finest approval sheets 50 to 60%. 
wanted, Big 72-p. Lists Free. We buy stamps. Estab. 20 
years. Hussman Stamp Ce., Dept. 146, St. Louis, Mo. 


Telegraphy 


Telegraphy—Both Morse and Wireless taught thoroughly. 
Big salaries. Wonderful opportunities E $ 


. by Radio News 
Laboratories. 


One Protect-O-Tube on each B -- Battery ? —_ 
lead protects all the tubes in your set. It 

lasts a lifetime and cannot burn out. Your first cost 
is the last. High voltage absolutely will not blow out 
your tubes. Fully guaranteed. Nothing else like it 
on the market. If your dealer cannot supply 

you, order by coupon coday. 
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‘DEALER 


If you are 
already es- 
tablished or 
contemplate 
going into the 


RADIO 


business, you 
should-eend 
for our new 
large illus- 
trated 


RADIO 
CATALOG 


No. 26-R 


All standard quality lines listed. Deal- 
ers’ discounts very liberal. 


WRITE TODAY! 
“Exclusively Wholesale” 


OHIO RUBBER 


228 W.7th St,Cincinnati 
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m low: 
chance to earn part. School established fifty years. Catalog 
free. Dodge’s Institute, Cour St., Valparaiso, Ind. 


Wanted to Buy 


Full Value Paid for Old Gold, Jewelry, Watches, Dia- 
monds, crowns, bridges, dental gold, silver, platinum, gold 
or silver ore; magneto points, old false teeth. Packages re- 
turned if our offer is not satisfactory. United States Smelt- 
ing Works (The Old Reliable) 120 So. State St, Dept. 
16, Chicage, IIL 


Ventriloquism 


Ventriloquism taught almost anyone at home. Small 
cost. nd 2c stamp today for particulars and proof. 
W. Smith, Room M-924, 124 N. 


Geo. Jefferson Ave., 
Peoria, 111 


Just send your name and we will mail you without cost 
or obligation our new 100-page bargain radio catalog, 
which is crammed full of bargains in sets, parts and 
accessories of all kinds, and interesting information 
about radio, Quick Service and Satisfaction Guarantced. 


Write to-day. And will you be so obliging as to add 


the names of several others whom you believe will soon 
want radio goods? Thank you. 


LIBERTY peers Cte tery see uc. 
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Radio Enjoyment for Every Occ 


OR the owner of Radio there is more and better broad- 
casting than ever before. Concerts, operas, lectures, 
sermons, educational courses, market, weather and special 
Model 12—$105 reports, and always the thrill of unexpected announce- 
ments of important happenings. 


Model 10—$85 Atwater Kent Radio in your of their master workmanship. And 
; home will assure you countless then listen to the remarkable re- 
evenings filled with joy. ception. Note the ease with which 
you can bring in stations with am- 
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Model 9—$65 ceiving Sets and Loud Speakers ple volume, even from a distance. ge 4 


—_ ee well within your means. To fully For selectivity, distance, volume, add to the enjoyment of 
8.8 xs ; appreciate their many advantages, clear reception, simplicity of opera- your radio. Its faithful 

tue? see the new Models at any radio tion and beauty of design, ATWATER sporoduction Le seam 
Model 19—$85 dealer’s. Kent Radio is unexcelled. enhances the value of 


7 = Ps ca wae any set and completes 
Note the materials used in their These qualities your radio must nn My caclen. 


“ ay = 
@o8 “3 & construction; the best that money have to give you perfect satisfac- Its quality is as fine as 
‘ ; : - can buy. Feel how smoothly the tion. Be sure of getting them all the best materials and 


Bring out the best 
from any set 


You will find Arwater Kent Re-. 


Model 20—$100 dials turn; that’s but one example by buying ATwaTer KENT. pen ay — nd 
. a ¥, , rect oy pm ve a 
i i UT rT triumph in loud speaker 

@.0@ e @ Instructive literature on request Soden : 
s a A “ You need an ATwaTeR 


ATWATER KENT MANUFACTURING COMPANY ii Kent Loud Speaker to 
bring out the best from 
your set. 


De Luxe Model—$120 ’ Ss . 
Pacific C. mre CAN 4713 Wissahickon Ave., PHILADELPHIA, Pa. 
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Radio News for January, 1925 


THE PERIODICAL PRESS, NEW YORK 
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wi seen ist 
use to pay more the Mi 
asfar as youcan 


Towa Hears N. Y. to Cal. 
aig nore from New York to California on 
z= All who have heard —* 

Beats Some $300 Sets 
Pan nett thgeeht st ent 
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pi selectivity, sensitivity), 
range, volume. and tone combined + 


, $-TUBE, 4-TUBE OR 5-TUBE SET! 


for SPECIAL 


OFFER! 
OLED MAHDGANY CAS 


com ons of Amerie oles and mos re -. fast aed “coast to const oud s sia iis 
anteed by one pumas’ oused in solid mahogany, ipped 
manufacturers of quality sets! of experience on th thea latest a imorowumes ts, tehmamente and 


andquantity production pa yaa features fi big te wor 

price. Users, who have di rae (anh ith commenda- teed! du instrament approved by radio's est 
tions, say that friends see Sy otrepemense suthorities! A set anyone can connect and La neon 
tings F neiis tee seen See Se ree sone Goes Speen eS quickly to cut through the 


who know he 
oane: lly oa an Se You, too se Ibe delight ighted, - stations a and return to them at will. (Full directions 
thrilled, ay oy with your bi ive tube? Miraco with each set.) It is non-radiating, non-distorting, 
Ultra 5” in its beau “s ha ba ate ma- non-how nee Has cut-out od ae i by $, Srst stage 
pane 


by 4 
for their outfits. pen re ler Tekeie poste, Works 
g all this for $75—~a beautiful sweet or dry cells, Literature describes other 


Other Minaco Long Distance Sets 1435 
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_ finest low priced quality receiver.’’ One tube acts as a tuned radio “— 
frequency amplifier and detector combined. A great distancy: getter. > 
Easy to operate and log. Covers all wave lengths 150 to 625 meters. 
Like all Miraco sets, it operates on a storagé or dry cells. 
Never such value before at only $14.35 
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price Miraco R-3 only cana 


iraco Model MW man uacacael loud 5 ane 
The impro' 1925 m: 


canpuea with cut. tewitoh, frst 4 he binet. The improved f eae 
Ou peers iD 
a a tg EE speaker) and other later catures. 


one stage of radio Anes agg dl am sp ene detector and An 
0 frequency amplification. ‘Another unmatched Mi eeu talon dna: Arai 


All the Proof you want is waiting for You! 


quency epee rock bottom ve of sets costing up 

h. Remember that Miraco Sets are the product of a long 

established, Se manufacturer—pi Iders of sets. Send for further 

are Radio’s finest moderately priced vers. iraco 

ent of radio’s highest authorities. Mail coupon now 

for! i$ bulletins and of plenty of additional mony users lea no 
that ‘ ets em Coast to 


T RADIO CORPORATION 
MIDWEST Pioneer Builders of Sets Cincinnati, Ohio 


ticulars 

404-K East — yo SPECIAL, OFFER, — ak par , ua 
literature, bber. e 

Send tos Miraco Sets s. € ) pce wee enee0e0® 
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